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PUBLIC NOTICES 





he Director - General, 


findia Store Department, Branch 
No. 15, [Belvedere-road, Lambeth, 8.E. 1, 
invites 


ENDERS for 

© 900,000 MILD STEEL COTTER LINERS and 
00,000 GIB LINERS. 

Tenders due on the 15th February, 1927. 

ifications and forms of Tender obtainable oun 

pe 





Sp 


the above at a fee of 58. per set, which will not 
468 


ved. 





retur 
. » ‘ 
Technical Officer, Grade 

II., is REQUIRED at the Royal Air- 

craft Establishment, 8. Farnborough, for 

duties in the technical supervision of the 
application of all equipment used in aeroplanes built 
under contract for the Air Ministry. The duties 
necessitate visits to co ntractors’ works. Candidates 
d have had a technical education to the standard 
B.Sc. Degree with drawing-office and workshops 
and should have a practical knowledge of 
wireless and electrical apparatus. It 
be necessary for the officer to fly as 


- 


sho 

f the 
experience 
moderp aircraft, 


may occasionally 





enger in aircraft Preference will be given to 
pplicants having flying experience in Service aircraft 
Salary £250-20-350 plus Civil Service bonus, giving 
wal remuneration of £361 to £485 at present rates of 


For form of apptication apply, quoting A. 127, 
ENT 


to the 
CHIEF SUPERINTENDI s7 





(Civil Engineer Required 
by the GOVERNMENT of NYASA 
LAND for a tour of 36 months’ service and 
possible extension. Salary £500 a year. 
Outfit allowance of £30 on first appointment. Free 
huarters and passages and liberal leave on full salary 


Candidates, aged 25-30, must be A.M.ILC.E. or hold 
juivalent professional qualifications ana have had 
good experience on road survey and construction 
Experience in the design and erection of steel and 
timber bridges and buildings is also necessary. Must 
he able to ride a motor bicycle.—Apply at once by 
letter, stating age, qualifications and experience, and 


the CROWN AGENTS FOR 
Westminster, §.W. 1, 
1682 


mentioning this paper, to 
THE COLONIES, 4, Millbank, 
quoting M/15160. 





( ‘tivil Service Commission. 
FORTHCOMING EXAMINATION 


U E CARTOGRAPHERS in the Hydro 

graphic Department of the Admiralty 

25, with extension in certain cases ~Regu 

lations and particulars are obtainable from the 

SE RETARY, Civil Service Commission, Burlington 

gardens, London, W.1, together with the form on 

which applications must be made. The latest date for 
the receipt of application forms is 8th March. 4618 





| nstitution of Structural Engi- 


NEERS 
MODIFIED RXAMINATION FOR 
ASSOCIATE-MEMBERSHIP. 
This Examination is held quarterly for candidates 


of and over 25 years of age having 10 years’ practical 
experience. including time served in articles. It 
consists of a problem in design with a little addi 


tional work, which is carried out by the candidate at 
his own home. The NEXT EXAMINATION will be 
held on FEBRUARY 19th, and entries should reach 





me before February 14th. | penn and full par 
ticulars a bi under-notec 
URICE G KIDDY, P.1.8.A.. 
Secretary. 
10, Upper Belgrave-street, 8.W. 1 4479 
\ dministrative County of 
4 LONDON 
SCAVENGING, &c., OF THAMES 





EMB ANKME NTS AND BRIDGES 

The London County Council invites TENDERS for 
the SCAVENGING, &c., of the THAMES EMBANK- 
MENTS and BRIDGES for a period of twelve months, 
commencing Ist April, 1927. 

Persons desiring to submit Tenders may obtain the 
form of Tender, &c., on application to the Chief Fngi- 
neer of the Council at the Old County Hall, Spring 
gardens, 8.W. 1, upon payment of the sum of £3 by 
cheque or draft to the order of the London County 
Council. This amount will be returnable only if the 
tenderer shall have sept in a bona fide Tender and 
shall not have withdrawn the same. Full particulars 
of the work may be obtained on personal application, 
und the contract documents may be inspected before 
payment of the fee. 











No Tender received after 4 p.m. on Monday, 2ist 
February, 1927, will be considered 
The contractor will be bound to observe the pro 


visions of a fair wages clause, the terms of which are 
set out fully in the instructions for Tender and form 





of contract and in the ‘* London County Council 
Gazette.” 
The Council does not bind itself to accept the 
lowest or any Tender 
MONTAGU H. COX, 
1639 Clerk of the London County Council. 
A dministrative County of 


LONDON. 

REMOVAL OF SEWER DEPOSIT 

The London County Council invites TENDERS for 
the REMOVAL and DISPOSAL of SEWER DEPOSIT 
and other MATERISALS in connection with the main 
drainage, &c., services for four districts—two north 
of the Thames and two south of the Thames, east and 
west respectively, for a contract for twelve months, 
commencing Ist April, 192 

Persons desiring to submit Tenders may obtain the 
schedule of prices, form of Tender, &c., on applica- 
tion to the C a 14 Engineer, Old County Hall, Spring- 
gardens, S.W. 1, upon payment of the sum of £1 by 
cheque or draft to the order of the London County 
Council. This amount will be returnable only if the 
tenderer shall have sent in a bona fide Tender and 
shall not have withdrawn the same. Full particulars 
of the work may be obtained upon personal applica- 
tion, and the contract documents may be inspected 
before payment of the fee 

_The contractor will be bound to observe the pro- 
visions of a fair wages clause, the terms of which are 
set out fully in the instructions for Tender and form 
of contract and in the London County Council 
Gazette. 

No Tender received by the Clerk of the ¢ jounees at 


the County Hall, Westminster Bridge, S.E. 1, after 
4 p.m. on Monday, 2ist February, 1927, will be 
considered. 


The Council does not bind itself to accept the lowest 


or any Tender 
MONTAGU H. COX, 


4640 Clerk of the London County Council. 








C. E. DAVIES.) 
\. EYLES.) 
MELLANBY & KERR.) 


k. G. HERBERT 














Che Engineer 


——ae 


PRINCIPAL CONTENTS OF THIS ISSUE. 
ARRANGED FOR CARD INDEXING. 


A British Steam Turbine Locomotive 
(With a Two-Page Drawing). 


Coilers for Cold Strip Rolling Mills—No. 


Soldering and Welding Aluminium. 





High-Pressure Steam Plants. 
British-built Dining Cars for the Continent. 
Work Hardening Properties of Metals. 
New Type of Phonoscope. 

Some Large Electric Transformers. 


Steam Boiler Wagon for Heating Rectric 
Trains. 


THE ENGINEER, 4 - 2 - 27. 


THE ENGINEER, 4-2- 


THE ENGINEER, 4 - 2 - 27. 


THE ENGINEER, 4 .- 2 - 27. 


THE ENGINEER, 4 .- 2 - 27. 


THE ENGINEER, 


4-2. 27. 


THE ENGINEER, 4 - 2 - 27 
THE ENGINEER, 4 .- 2 - 27 


THE ENGINEER, 4.- 

















PUBLIC NOTICES PUBLIC NOTICES 
Bombay, Baroda and Central orporation of Doncaster. 
INDIA RAILWAY COMPANY. TENDERS are INVITED for the PURCHASE, 


The Directors are prepared to receive ur 
on LL ar rad 16th February, TENDER 
SUPPLY of :— 

] — ALLY WAGON 

2 woop SCREWS, SPLIT PINS, &c 

Tenders must be made on forms, copies 
with specification, can be obtained at these 
payment of 10s. each (which will not be ret 

The 
lowest or any 


DRESSED 


Tender. 
8. G. 8. YOUNG, 


» to Noon 
S for the 
COVERS, 


of which 
offices on 
urped 


Secretary. 


The White Mansion, 
Petty Frarce, 8.W 
3ist January, 1927 


Offices 
v1, 


4672 


Directors do not bind themselves to accept the 





Scarborough Corporation. 
KR NEW TRTON WATER SCHEME. 


LRACT NO. 10 
RESERV oiR RE INFORCED CONCRETE 
ROOFING. 
The Corporation invite from experienced reinforced 


concrete contractors TENDERS for 


STRUCTION of a REINFORCED CONCRETE 


covering yards, at Osgodby, 1 


borough. 


7600 square 


CON. 
ROOF, 
near Scar 


The columns will be of pre-cast reinforced concrete, 


with alternative schemes for reinforced concrete 
roofing. The work will also irclude the strengthening 
of the existing floor, pipe laying and accessories, 


soiling and embanking 
Copies of the conditions, 
prices and form of Tender, prepared by 
Dr. Herbert Lapworth, M. Inst. C.E 
street, 
to the undersigned on or after Thursday, 
Srd. 
of £5, 


specification, 


25, 


which will be refunded on return of 


fide Tender and the documents required 
Facilities for examining the drawings, 


Victoria- 


schedule of 
the Engineer, 


Westminster, may be obtained ‘on ——— 


February 


The application must be accompanied by a sum 


the docu- 
ments within seven days or after the receipt of a bona 


for inspecting 


the site and general information can be obtained on 


a 


application to Mr. Herbert Richardson, M. Inst. W.E.. 

the Water and Streets Engineer to the Corporation, 
Town Hall, Scarborough. 

Tenders are to be sent in on the form supplied, anc 
with the annexed documents must be enclosed in 
sealed cover, endorsed “* New Irton Water Scheme 
Tender for Contract No. 10,"" addressed to and reach- 


ing the undersigned not later than 10 a.m. 
day, February 24th. 

It is particularly requested that none 
rienced reinforced concrete specialists shou 


but 


on 


Thurs- 


expe- 
apply. 


be Corporation do not bind themselves to accept 


the lowest or any Tender 
SYDNEY JONES, 
Towr 


Town Hall, Scarborough, 


24th January, 1927. 


Clerk 
4643 


| 
| 





DISs- 
and REMOVAL from the Generating 
Grey Friars-road, of the following superseded 


ONE 1: 50 K.V.A. TURBO-ALTERNATOR, 3-phase, 
50 cycles, 3000-3300 volts, speed 3000 r.p.m. 

TURBINE (Willans and Robinson), steam pressure 
200 lb. per square inch. LTERNATOR 
(Siemens Bros.), and with Surface Condenser and 
all Auxiliaries. 

The plant is in first-class mechanical and electrical 
condition and may be inspected upon application to 
the undersigned, from whom any further particulars 
can be obtained. 

R. WINDLE, 


5. 
Borough Electrical Engineer. 


MANTLING, 
Works. 
ANT 





Electricity Offices, 
Grey Friars-road, 


Ponte fract Corporation Water- 


IKKS. 
CONTRAC T NO. 3. 
BORE-HOLE AT EGGBOROUGH. 
The Corporation of Pontefract invite TENDERS from 


Doncaster. 4598 





firms of competent Boring Contractors for PUTTING 
DOWN a BORE-HOLE, 36in. and 33in. diameter, 
to tne depth of 450ft.. and LINING with STEEL 


TUBES, at the site of their pew Weterworks at Ege 
borough, and also MAKING a PUMPING TEST of the 
yield of water from the Bore-hole. 

Copy of the specification and geveral conditions of 
cortract and the schedule uf works may be obtained 
from the Consulting Engineer, Mr. F. Walter Hodson, 

nst. C.E., at Bank Chambers, Loughborough, on 
deposit of cheque for Five Guineas, which will be 
refunded to bona fide tenderers on return of the 
papers. 

Tenders, on the form supplied, are to be sent to 
the undersigned not later than 20th February, 192 

The Corporation do net bind themselves to accept 
the lowest or any Tender. 

F. M. FARMER, 


‘ Town Clerk. 
Municipal Offices, Pontefract, 
22nd January, 1927. 


he Madras and 
MAHRATTA RAILWAY 
2, Buckingham Palace-road, 
invite TENDERS for :— 
(1) TWO ENGINE TURNTABLES, 65ft. diameter 
(2) GIRDER BRIDGES, comprising Spans of 9ft., 
40ft., and 4ift. Sin. clear, a total approxi 
mate tonnage of 216.7 tons. 
a are due in as follows — 
Tuesday, 22nd February, 1927, by 2 p.m. 
ta) Tuesday, Ist March, 1927, by 10.30 a.m. 
Tender forms obtainable at above address ; 
One Guinea each, which is not returnable, 
The Directors do not bind themselves to oom the 
lowest or any Tender. 661 


4600 


Southern 
COMPANY, Limited 
Westminster, 8.W " 





fee 





PUBLIC NOTICES 


pchaber Water Power. 
PIPE 


LINE. 
NORTH BRITISH ALUMINIUM COMPANY, 
IAtd., invite ay for the MANUFACTURE and 
SUPPLY of WELDED STEEL PIPES for the Pipe 
Line of their Lochaber Water Power Works. 

Copies of the plans, specification, &c., may be 
obtained from the Company's Engineers, Messrs. ©. 8. 
Mei and Buchanan, 16, Victoria-street, Westminster, 
London, 8.W. 1, upon payment of £10 (by cheque), 
which will be returned upon the receipt of a bona 
fide Tender, together with the drawings supplied 

Sealed Tenders, endorsed ** Lochaber Water Power, 
Tender for Pipe Line,’’ addressed to the Secretary, 
The North British Aluminium Company, Ltd., 
Adelaide House, King William-street, London, E.C. 4, 





The 


must be received before 10 a.m. on Tuesday, lst 
March, 1927. 
The Company does not bind itself to accept the 


lowest or any Tender. 
W. JEFFERY, 


Secretary 


G. 
1689 





County Council. 
n HIGHWAYS AND BRIDGES DEPARTMENT. 

The Surrey County Council invite TENDERS for 
the WORKS to be carriea out in the CONSTRUCTION 
of a FERRO-CONCRETE BRIDGE of six spans, 
totalling 318ft., over the Southe rn Railway and Upper 
Mulgrave-road in the Parish of Cheam 

Copies of the form of Tender, instructions to persons 
desirous of tendering, and bill of quantities may be 
obtained from the undersigned, and the form of con- 
tract, general conditions, specification and drawings 
may be examined at the office of the County Surveyor 
on weekdays (except Saturdays) from 10 a.m. to 
4.30 p.m., on ana after Tuesday, the ist February. 
on payment of a deposit of Ten Guineas, which will be 
refunded upon receipt of the above-mentioned docu 
ments complete with a bona fide Tender, and each 
Tender must be submitted enclosed in a sealed enve- 
lope endorsed *‘ Tender for Bridge over the Southern 
Railway and Upper Mulgrave-road, Cheam,’ and 
lodged not later than 9 a.m. on the 16th February, 
192 

The Council does 
lowest or any Tender 

Ww. P. ROBINSON, 


Jurrey 


not bind itself to accept the 
A.M. Inst. C.E., 
County Surveyor. 
County Hall Annexe, 
Kingston-on-Thames, 


27th January, 1927 4647 


‘ ° 
Sudan Government Railways 
- REQUIRE the SERVICES of a DISTRICT LOCO- 
MOTIVE SUPERINTENDENT. Age 26 to 32, pre- 
ferably single. Candidates should have been trained 
on a British Railway or in a Locomotive Builder's 
Works, and should have good knowledge of the work- 
ing of a Locomotive Department. A.M.LC.E. degree 
or equivalent. Commencing salary £E480 to £E540 
per annum, according to age and wyualifications 
£E1 equals £1 Os. 6d Progressive and pensionable 
post if satisfactory. Strict medical examination. 
Free first-class passage Liberal leave and assisted 
passages.—-Apply by letter to ADVISORY ENGI- 
NEER, Sudan Government London Office, Wellington 
House, Buckingham-gate, 8.W. 1, marking envelope 

* District Locomotive Superintendent.’ 4646 

| ‘he 
MUNICIPAL ENGLNEER. 
ADVERTISEMENT. 

The Municipal Commissions ers of the Town and Fost 
of Malacca REQUIRE a MUNICIPAL ENGINEER, 
age 28 to 35, Salento unmarried, on a four years" 
agreement, with possible extension. 

Candidates must have received a good general and 
technical education and must be guupenate mem bers 
of the Institution of Civil Engineers 

The duties of the appointment comprise those 
usually carried out by a Borough Surveyor, inclading 
the construction and administrative work connected 
with Roads, Buildings, Bridges, Surface Drainage, 
Sewerege, Water Supply, and Conservancy. Training 
and experience in a Borough Surveyor’s office are 
therefore essential. Preference will be given to cardi- 
dates having special experience in Drainage and 
Sewerage Schemes, and accustomed to the control and 
direction of staff and workmen, end to the carrying 
out of works departmentally. 

Salary 7200 dollars for the first year, 7500 dollars 
for the second year, 7800 dollars for the third year, 
and 8100 dollars for the fourth year of the agreement, 
The value of the dollar is 2s. 4d. sterling, and the pay 
of the appointment for the first year is therefore £840. 
Free unfurnished quarters will be provided. An 
allowance for the maintenance of a motor car or motor 
cycle for use on duty will be granted. Free passace 
will be provided, with half-pay during the voyage out 
The selected candidate must pass an approved medicrl 
examination. 

Applications, stating age and place 
whether married or single, and giving 
education, training, and experience, referring to tbe 
above requirements in detail, and stating when free, 
accompanied by copies (not originals) of testimonials, 








Municipality of Malacca, 


8T ar SETTLEMENTS. 


of birth, and 
details of 


and also personal references, must be lodged with 
Messrs. PEIRCE and WILLIAMS, MM. Inst. C.E., 
64, Victoria-street, London, 8.W.1, Agents to the 
Commissioner, — not later than Wednesday, 9th 
February, 192 Farther particulars, if desired, can 
be obtained ae the Agents. 617 
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SITUATIONS WANTED, Page 2. 
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oe — 
SITUATIONS OPEN SITUATIONS OPEN (continued) 
COPIES or Testmonrats, NOT ORIGIVALS, UNLESS » . 
SPECIFICALLY REOUESTED. M * ———— 
nr) y ~ 
== amon mame AMCSSYS. LONSMans 0.S List.| rounp EMAN 
s Mee hanical Side of large farm ot Commercial ° U! RY FOREMAN. 
otor Vehicle Manufacturers ; capable of controlling EQUIRED f Al » s 
all inspection work on component parts and the quan Pg SR pi in 
testing of units and finished chassis; must be good Must bave held a similar position prev — 


organiser with first-class experience.—Address, stating 


age and salary required, 4645, The Engineer Office. 
4 


Ww 





ANTED, 
Station with West of England Manufacturers. 


Must have Board of Trade Certificate and be capable 
of ensuring efficient results in boiler-house.—Address, 


The Engineer Office. 
665 A 


ENGINEER, 


stating salary required, 4665, 


\ 





TANTED, SUPERVISING 


MAN to Take Charge of Small Power 


with 


Prepared by the Whitworth 
Exhibitioners and Prizemen. Honorar 
Scholar), M.I. Mech. E. With Portrait of 
This book, besides being a sort of ** Who's 
Sir Joseph Whitworth, and gives an accour 


good experience of Erection of Steelwork, 

London and country. State qualification, previous 

experience and salary.—Address, P2721, The Engineer 
: —> 


Office 





A™ ATIONS are INVITED for the POST of 

VHOLE-TIME REPRESENTATIVE for Pro- 
vineial Office. Essentials are (1) selling ability, (2) 
connection with steam users, (3) some engineering 
knowledge. The terms offered are salary and com- 


mission, with possibility of very considerable income. 
Every assistance given from head office.—-Address, 
P2720, The Engineer Office. P2720 a 





SSISTANT SECRETARY REQUIRED for a Well- 

established Technical Institution in London. 
Commercing salary £400 per annum, with good pros- 
pects. Applicants must have public school education, 
engineering training and good appearance and be able 
to write good English. Age about 30.—Address, 4691, 
The Engineer Office. 4691 a 





SSISTANT to CHIEF ENGINEER REQUIRED 
for Large London Factory ; must have works 
and drawing-office experience. One with mechanical 


engineering degree or equivalent training preferred.— 


Write, siating age, salary required, and full details of 
experience, to Z. T. 591, care Deacon’s, Fenchurch- 
avenue, E.C. 3. 4692 a 





NEMENT TESTER, &c., REQUIRED for Cement 

' Works in Midlands; used to calcimeter. Fair 

prospects for a keen man.—Address, stating age, 
experience, when disengaged. whether married or 
single, and salary required, 4650, The nee | Office. 
4650 A 


Pg HE ENGINEER REQUIRED as 
, eading Designer; must be fully competent in 
the Design of Steel and Concrete Structures for General 
Civil Engineering Work. Only men with first-class 
experience and technical knowledge will be con- 
sidered.—Applications, stating age, experience and 
salary required, should be addressed 4674, The Engi- 
neer Office. 4674 4 











One rae AGENT WANTED for Job near 
~ London; extensiye experience in Reinforced 
Concrete essential.—Address, stating age, experience 
and salary required, 4649, The Engineer Office. 
4649 a 
FY LECTRICAL and MECHANICAL ENGINEER, 
4 with sound technical training, YANTED for 
Federated Malay States. Estimating experience and 
salesmanship strictly essential. Under 30 years of 
age, preferably single.—Reply, Box M.S. 720, c.o. 
Dawson's Advertising Offices, 118, Cannon-street, 
E.C. 4. 4641 A 





ee WANTED for Large Chemical Factory 
4 in East London.—Reply, giving full particulars 
of experience, age, salary required, to ENGINEER, 
Bo ake, Roberts, Carpenters-road, Stratford, 


Y 
H have Hydro-elect. 
and fluert Italian. £800/ 1200 


‘Ss, Employment Specialists, 


LAURIE’S, 
hall-st., E.C No preliminary fee. 


pane Limited have VACANCY in their London 

Office for ASSISTANT SALES MANAGER and 
REPRESENTATIVE of their Ipswich works. 
successful applicant must be qualified engineer, with 
good London experience in selling Internal Combus- 
tion Engines. State age and salary required.—Letter 
applications only, 758, Queen Victoria-street, E.C. 4 

4663 A 





E 
4662 A 





DRO-ELECT. ENGINEER REQD.., Italy ; 


or Civil Waterworks 


must 
Exp., 
.p.a. — Apply, 
28, Basing- 
764 








prs ICITY.—YOUNG MAN of Good Education 
and engineering experience, able to originate 
ideas for Folders and Catalogues and Control Adver- 
tising Department. Particulars of experience, age and 
salary.—Address, P2746, The Engineer Office. 
INFORCED 


P2746 A 
= CONCRETE DESIGNERS (TWO) 
REQUIRED, 
ap m. ations, stating 


with specialist training.—Address 
required, 4659, The Engineer Office. 





age, experience and salary 
4659 A 





wo 
Qul 
turers ; 

matic 
Glasgow 
Address, 
656, The 


ENGINEER REPRESENTATIVES RE- 
RED by firm of Pneumatic Tool Manufac- 
must have undoubted experience of Pneu- 
Tools and Plant, also good knowledge of 
ami Tyneside districts respectively.— 
stating experience, age and salary expected, 
Engineer Office. 4656 A 


W 





TANTED, a First-rate 

enced in Gas and 
tractor’s work.— State 
expected to RK. and J. 
road, Manchester. 


DRAUGHTSMAN, 
Chemical Plant 
experience 


DEMPSTER. Ltd 


Experi- 
for Con- 
and salary 
Oldham- 

<9 





\ TANTED for Westminster, DRAUGHTSMAN, 
maximum age 35, college training, at least 
three years’ Civil or Mechanical Engineering Experi- 


» in Designing and Constructirg Industrial Works. 
Preference given to men with experience of plants for 








the manvfacture of Cement, Brick and Clay Products. 
Competent to calculate and design under supervision. 
Address, stating age, training ard experience, 
giving dates and wages required, 4675, The Engineer 
Office. 4675 A 
\ TANTED Temporarily, but with View to Perma- 
nency, thoroughly practical DRAUGHTSMAN 


for Mechanical Details. fust be competent make all 
calculations, knowledge of Oil Refining Plant an 
advantage Address, stating wages, experience, and 
references, P2729, The Engineer Office. P2729 a 





{OMPETENT DRAUGHTSMAN REQUIRED, 
experierce in all types of Electric an‘ 


with 
Steam 


( 





Crapes ADP sly, giving full particulars of experience, 
ge, and salary required, to THOMAS SMITH and 
SONS (RODI EY), Ltd., Steam and Electric Crane 
Works, Rodley. Leeds. 4686 A 
D* tin ;HTSMAN RI Qt IRED by a Large Firm of 
mmercial Vehicle Builders in the South o 
England. Must have a thorough knowledge of up-to- 


—Address, 
and salary 


stating age, full par- 
required, os, The 
685 A 


date Chassis Design. 
ticulars of experience 
Engineer Office 


D* 





AU on FSMAN WANTED for Machinery Layouts 


and Mechanical Details, London. State 
e, experience, and salary Address, 4671, The 
Engineer Office 4671 A 





NDIA.—REQUIRED by British Firm_of Engineers, 
DRAUGHTSMAN, accustomed to Roof, Bridge, 
and Structural Steel Wok, able to work out stresses 


and prepare designs, estimates and detail drawings. 
Must be a bachelor, age 23 to 25.—Apply, ptetes age 
and particulars of experience, to Z. i. » eo 
lveacon’s Advertising Agency, Fenchurch- Tan 
J .3 4681 A 





EQUIRED, First-class MECHANICAL DRAUGHTS.- 
MEN and DESIGNERS for London. Application 


REINFORCED CONCRETE 
By G. P. MANNING. B.Eng., Assoc. M. 
With Diagrams. 8vo. 2ls. net. 


By JOSEPH HUSBAND, M. Inst. C.E., 
Third Edition. With 393 Diagrams. 


STRENGTH OF MATERIA 
By ARTHUR MORLEY, D.Sc., 
Examples. Fifth Edition. Crown 8vo. 


MECHANICS APPLIED TO 


By JOHN GOODMAN, 


APPLIED MECHANICS. 


Theory of Machines and Hydraulics. 
By DAVID ALLAN LOW (Wh. Sch.), M. 
With 850 Illustrations and 780 Exercises. 


With 200 Diagrams and numerous Exam 


MECHANICS OF TEXTILE 


FRICTION. 
By T. E. STANTON, C.B.E., D.Sc. 
With Dingreme. 8vo. 12s. 6d. net 


AN - INTRODUCTION TO 


By ALBERT E. CLAYTON, D.Sc. (Engi 


With Diagrams. 8vo. 10s. 6d. net. 
HIGH VACUA. 
By G. W. C. KAYE, O.B.E., M.A., D.Sc., 


“A treatise on Mathematical Theory wh 
engineering student.’’-——Science Progress. 


With over 


HEAT ENGINES. 


Embracing the Theory, Construction, and 





A Text-book for Engineering Students. 
By DAVID ALLAN LOW (Whit. Sch.), ¥ 
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A Seven-Day Journal 


The Electrical Industry. 


DURING the course of a recent lecture to the Metro 
politan-Vickers College Apprentices’ Association, 
consisting of over one hundred men selected from the 
principal universities at home and abroad, Sir Philip 
Nash said that in less than one hundred years over 
seven hundred and fifty million pounds had been 
invested in the electrical industry by this country 
alone, and at the present time practically every phase 
of modern life derived benefit from the use of elec- 
tricity. As an instance of progress he mentioned that 
in 1880 the largest electric generator had a capacity 
of 60 kilowatts, whilst at the present time a single 
unit 60,000-kilowatt generator was at work and a 
200,000-kilowatt machine had been designed. . He 
anticipated that for this country alone over 30 million 
kilowatts capacity of turbines, generators, trans- 
formers, motors, and switchgear would be required 
as a result of the development expected to follow 
the new Electricity Act. Referring to the Metro- 
politan-Vickers Company, he said that more than 
half of the company’s business came from abroad, 
and that much of the apparatus for export had to 
ineet more onerous conditions than those met with 
in this country. He looked to the apprentices to 
fit themselves to play their part in maintaining the 
progress of the industry and he strongly advised them 
to develop the human side by studying very carefully 
their cluty to each other and to the workmen. 


The Engineer-in*Chief, L.M. and S. Railway. 


In view of the recent changes in the administration 
of the London, Midland and Scottish Railway, it is 
not surprising to learn that Mr. E. F. C. Trench, the 
cngineer-in-chief, has resigned. He will, however, 
remain connected with the company as its consulting 
engineer. Mr. Trench comes of a well-known Irish 
family and graduated at Trinity College, Dublin. 
One of his earliest occupations in railway engineering 
was as a resident engineer on the construction of the 
Dore and Totley branch and of the widening of 
Alfreton Tunnel, both on the Midland Railway. In 
1903 he sueceeded Mr. Thomas Matthews as enginee: 
of the North London Railway, and in 1906 went to 
Euston as assistant engineer to Mr. E. B. Thornhill, 
the then chief engineer of the London and North- 
Western, to whom he had originally been a pupil. 
In 1909 Mr. Thornhill retired and Mr. Trench suc- 
ceeded him, and on the formation of the London, 
Midland and Scottish became the engineer-in-chief 
to the combined company. He has long been on the 
Council of the Institution of Civil Engineers and is 
one of its vice-presidents. One of his semi-public 
duties was to assist in reporting on the stability of St. 
Paul’s Cathedral. Mr. Trench was a reporter on 
Track to the International Railway Congress of 1922 
and presided over Section 1. at the London Congress 
of 1925. The new chief engineer is Mr. Alexander 
Newlands, at present the divisional engineer at Crewe, 
whither he went in 1924 from the Highland section. 
Mr. Newlands joined the Highland Railway in 1892 
and succeeded Mr. William Roberts as chief engineer 
in 1914. He is known as a very capable railway 


ecnginec 
Registration of Engineers. 


\r a meeting of the Institution of Production 
Engineers on Thursday, January 27th, Mr. Richard 
Hazleton, secretary of the Society of Technical Engi- 
neers, explained the aims of the Bill for the registration 
of engineers, which is being introduced again in this 
session of Parliament—subject to good fortune in 
the matter of the members’ ballot for Private Bills— 
and also the objects which the Society has in view. 
The Bill was formally introduced last session, although 
it was not anticipated that any progress would be made 
with it. On the general question of the desirability 
of registration for engineers as a means of improving 
their status and also protecting the public, Mr. Hazle- 
ton said he did not believe there is any difference of 
opinion among engineers, and he agreed that it is on 
the details of any measure for securing this end that 
a scheme of this nature is likely to meet with serious 
opposition. He reminded his audience that the Bill 
of the Institution of Civil Engineers, which was intro- 
duced about five years ago and was eventually with- 
drawn, practically provided that the Council of the 
Institution of Civil Engineers should be the regis- 
tration authority, and it was because the other leading 
engineering institutions objected to this that the 
scheme failed. Discussing the reasons why a prac- 
tically, unknown and admittedly new society like the 
Society of Technical Engineers should have intro- 
duced a Bill now, Mr. Hazleton said it was solely with 
the object of ensuring that some sevious action should 
be taken in the matter. His Council was convinced, 
from the inquiries it had made, that on the geneval 
principle there was no opposition from the majority 
of engineers and the Bill as drafted contained merely 
tentative proposals for consideration by all concerned. 
It was the hope of his Council that the Engineering 





Joint Council would take the matter up in an authori- 
tative manner, and in that event the Society of Tech- 
nical Engineers would be only too pleased to hand it 
over. A communication had been sent to the Engi- 
neering Joint Council, which consisted of representa- 
tives of the leading engineering institutions, and he 
hoped that it would be discussed at the next meeting 
of that body. 


A Rubber Exhibition. 


Tae International Exhibition of the Rubber 
Industry, which has just been held in the Grand Palais, 
Paris, was more remarkable for the interest and 
importance of the British participation than for the 
foreign exhibits, and it was so far from being purely 
a manifestation of the production and uses of rubber 
that Britain, France, Belgium, Portugal, and Holland 
had attractively arranged sections devoted to all 
kinds of colonial products. The enterprise of the 
British colonial administrations was observable in 
the manner in which they displayed the resources of 
Malaya and the Gold Coast. Machinery occupied far 
less importance than had been expected, and in the 
small space allotted to Germany the machines shown 
and the propaganda work carried out left no doubt that 
manufacturers in that country are making a strong 
bid for business in the mechanical equipment of rubber 
factories. Krupps made a special feature of rustless 
rolls. In the Dutch East Indies section Sanders- 
Birnie, of The Hague, exhibited a machine constructed 
by the Reineveld Engineering Works, of Delft, 
Holland, for rolling the freshly coagulated rubber 
latex by passing it through a multiple roll mill, and 
it is claimed that great economies are effected by the 
use of a machine which produces commercial sheets 
direct from the coagulated latex. This process is 
carried out on an endless band to prevent the sheet 
from being broken or torn. There was very little else 
in the way of rubber machinery, but oil presses and 
cotton ginning machinery were represented, Platt 
Brothers and Co., Ltd., of Oldham, showing their 
* Murray ” air blast huller gin. The French machinery 
exhibits were also of small extent and consisted mainly 
of oil presses and rice conditioning machinery. 


Another Low Temperature Test Report. 


UnvER the scheme whereby at the public expense 
the Fuel Research Board is authorised to test plants 
for the low-temperature carbonisation of bituminous 
coal, four different types of plant have now been 
tested and reported upon. The latest report, just 
issued, relates to a ‘“‘ Freeman’ multiple retort 
belonging to British Oil and Fuel Conservation, Ltd. 
The plant examined was erected at Willesden, but 
has since been dismantled. The first attempt to 
test it was a failure and the company’s staff was 
unable to keep the plant working for the period neces- 
sary to obtain trustworthy results. A complete 
overhaul and certain alterations were necessary to 
secure a satisfactory set of test figures, and as the 
company was not in a@ position to carry out the 
alterations the Department leased the plant from the 
company for a few months at a nominal rent with full 
power to make such changes and tests as it considered 
desirable. The plant is of the externally heated type 
and is characterised by the fact that the coal during 
carbonisation is turned over and is not as usual in a 
state of comparative quiescence. The results of the 
tests, in some respects incomplete, show that the 
modified plant can carbonise up to 6 tons of bitumin- 
ous low-caking coal per twenty-four hours. The type 
of coal carbonised is restricted to slack of a fairly 
low caking index, but the limiting index is not known. 
The plant gives a higher yield of dry tar at the normal 
working temperature of 500 deg. Cent. than any 
other which the Fuel Research staff has had under 
observation. The highest yield was 21-1 gallons per 
ton. The coke produced is in the form of a very 
combustible powder, which with further grinding 
might be used as a pulverised fuel or by briquetting 
it as a household fuel. Difficulties still exist in the 
modified plant, but it would appear that they are not 
regarded as insurmountable. 


A Congo Quay Contract. 


AN important contract for the construction of two 
reinforced concrete deep-water quays on the Congo 
for the Belgian Government has just been secured by 
a London firm of contractors, Perry and Co. (Bow), 
Ltd., who, for the purpose of this and similar con- 
tracts, have formed a Brussels company, Constructions 
Coloniales et Continentales. Messrs. Perry secured 
the contract in the face of keen competition and are 
responsible for the detailed designs and system of 
operations, which have been planned by them in 
conjunction with their consulting engineers, Messrs. 
A. J. Barry and Partners, of London. The contract 
provides for the construction of an entirely new port 
at Ango-Ango, a few miles below the existing port of 
Matadi, on the left bank of the river, and also for the 
enlargement of the existing port at Matadi. The new 
quay at Ango-Ango will have a length of 180 m., and 
the extension at Matadi a length of 340 m., while in 
each case a further length of pier is to be constructed, 
forming a link between quay and river bank, this 
section being at Ango-Ango 40m. in length and at 
Matadi 80m. Tn each case the construction is to be 





of reinforced concrete, with hollow steel piles, filled 
in with reinforced concrete below. The total estimate 
for the contract is nominally equivalent to £350,000, 
but it is anticipated that extensions of the specifica- 
tions and currency adjustments will bring the total 
expenditure to a considerably higher figure. The 
materials and plant will be purchased partly in 
Belgium. The contract time at Matadi is estimated 
at three years three months, and that at Ango-Ango 
at two years three months. On filled ground behind 
the quays, warehouses, 100 m. by 40m., are to be 
built on pile foundations, while provision has also 
to be made for railway communication between the 
quay front and the mainland at both ends at Matadi 
and at one end at Ango-Ango. The labour force to 
be employed will probably number about 1200 to 
1500 natives, in addition to European engineers, 
supervisors and clerical staff. 


Flooding the Gladstone Docks. 


At high tide on the morning of Tuesday, February 
Ist, the sluices in the west wall of the new entrance 
lock to the Gladstone docks at Liverpool were opened, 
and in a little over four hours on a falling tide the 
dock basins, aggregating some 55 acres, were flooded 
to a depth of a few inches. It is expected that the 
flow from at least fourteen tides will have to be 
utilised to fill the newly constructed docks to the 
required depth of about 48ft. The new entrance lock, 
through which the incoming water passes, is a basin 
of 1070ft. in length, with a width of 130ft. and a 
depth of over 60ft., which will allow the largest 
ships yet constructed to go in and out on every tide. 
The general level of the quays surrounding the new 
docks is about 63ft. above the clay bottom, and a 
quantity of water, calculated at 3,500,000 tons, o1 
over 780 million gallons, will be required to bring up 
the level of the water in the docks to the required 
depth in the main Gladstone Dock and the Gladstone 
branch docks Nos. 1 and 2. A part of the main dock 
just opposite the gate of the Gladstone graving dock 
still remains to be excavated a further L5ft. to 20ft. 
in depth. The material to be removed consists of a 
shelf of clay and mud, and it is hoped that by running 
water into the docks, as has now been done, this mass 
will be so softened as to permit of its being removed 
by dredger instead of by the steam navvies which 
have been employed in making the main excavation. 


Petters Limited. 


Tue fifth annual dinner of Petters, Ltd., which took 
place in the Town Hall at Yeovil on Saturday evening, 
January 29th, was an event of unusual interest, as 
for the first time the combined staffs of the Yeovil 
and Ipswich works were represented. The chair 
was taken by Mr. G. B. Petter, who welcomed the 
guests, and regretted the unavoidable absence of 
Sir Ernest Petter and Captain Petter. Mr. P. W. 
Petter, who this year is the Mayor of Yeovil,.made an 
interesting reference to the importance of the under- 
taking of Petters Ltd., to the township of Yeovil. 
He believed that about one-quarter of the population 
of the town was directly dependent on the Westland 
Works, and perhaps half as many again were in- 
directly affected by their prosperity. The year just 
entered upon appeared to afford, he thouglit, reason 
for anticipating a greater volume of work on the 
engineering side of the business. In the absence of 
Sir Ernest Petter, he briefly referred to the firm’s 
recent acquisition of the sole interest in the Ipswicli 
works, which event was first announced in December 
last. The Ipswich works, which until that time were 
jointly owned by Vickers-Petters, were founded to 
develop the Petter oil engine some seven years ago, 
and it was fitting, he thought, that the parent business 
and the Ipswich factory should now be consolidated 
in one enterprise. Mr. Petter said that the two works 
were separated by a distance of about 200 miles, but 
they looked to the Westland Aircraft Works to assist 
them in bridging that gap by instituting a daily 
aeroplane service of, say, two hours’ duration. 


L.B. and S.C.R. Locomotive ‘‘ Gladstone.” 


Tue Council of the Stephenson Locomotive Society 
announces that negotiations for the preservation and 
acquisition of Mr. William Stroudley’s celebrated 
express passenger locomotive Gladstone are now 
completed. Everyone interested in railway history 
will remember that this locomotive was the first of a 
class of thirty-six which made the name of its designer 
famous throughout the world. Built in 1882 and 
put to work in December of that year, the Gladstone 
has completed forty-four years’ service. It has just 
been withdrawn by the Southern Railway in order 
to be restored to its original condition and repainted 
in the very distinctive yellow colour adopted by Mr. 
Stroudley. Arrangements have been made with the 
London and North-Eastern Railway for the Gladstone 
to be housed in the railway museum at York until 
such time as accommodation can be found in London, 
possibly at South Kensington Museum, in the courso 
of a few years. The Stephenson Locomotive Society 
has made itself responsible for the cost of the work of 
restoring the engine, and has opened a fund to defray 
the somewhat heavy expenses. Donations to this 
fund may be sent to the Society's treasurer, Mr. I’. H. 
Smith, 159, Albert-road, Croydon, Surrey. 
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The Reid-MacLeod Steam Turbine 
Locomotive. 


Amonest the attempts which are now being made 
to apply the steam turbine to locomotives, and thereby 
secure an efficiency comparable with that of power 
stations, the engine of the North British Locomotive 
Company, Ltd., constructed under the patents of 
Sir Hugh Reid and James MacLeod, deserves our 
special attention, if for no other reason because it 
is the only turbine locomotive in existence which is 


illustrations, Figs. 3 and 4and Figs. 8 and 9, page 130, 
are perhaps the most instructive. In them can be 
seen the arrangement of the motive mechanism on 
both trucks, whilst Fig. 10 is a side view of the high- 
pressure unit, which shows very clearly the suspen- 
sion and the driving ends of the quills. Fig. 11 is 
a view of the high-pressure bogie, complete wit! 
its four additional carrying wheels. 

The engine runs, as already indicated, condenser 
tirst, with the chimney therefore at the hind end. 
The boiler occupies the greater part of this end, and 
right under it is the high-pressure bogie. The steam 











FIG. 1--THE REID - MACLEOD 


wholly British in invention, design and construction. 
But apart from that claim upon our sympathies, the 
locomotive is of exceptional interest because the 
problem has been attacked in a different way from 
that followed by other makers. Speaking quite 
broadly, the arrangement consists of a long girder 
frame on which the boiler, condenser, &c., are 
mounted, and which is borne by two eight-wheeled 
bogies. On one bogie is fitted a high-pressure steam 
turbine and on the other a low-pressure turbine. 
Each of these turbines drives through reducing gear 
a short longitudinal countershaft, which is provided 
at each end with a bevel pinion gearing with a large 
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STEAM TURBINE LOCOMOTIVE 


exhausted from this turbine passes through either of 
two pipes, ahead or reverse, to the low-pressure 
turbine, which, being right underneath, is able to 
deliver by a short path to the condenser. The diagram 
reproduced in Fig. 2 shows the flow of the steam 
and many of the details to which we shall refer later. 
With these preliminary remarks, we may now 
examine the engine more close!y. Beginning with the 
boiler, we note that it presents no exceptional features, 
being, in fact, of a standard superheater type. In 
substitution for the irregular blast on the reciprocating 
locomotive, a steady, forced or induced draught 
system is provided. A fan driven by a steam turbine 











Feed Yealer 


door is shut and “induced ” when the door is open. 

Steam from the boiler is delivered at a pressure of 
180 lb. per square inch, through a control valve to the 
high-pressure turbine, the rotor of which is shown 
by Fig. 5. This, like the low-pressure turbine, is of 
the impulse type, and is capable of developing 500 H.P. 
at 8000 r.p.m., which corresponds to a running speed 
of 60 miles per hour. We may mention at once that 
the low-pressure turbine develops the same power and 
that a reversing turbine, giving 70 per cent. of the 
power of the ahead turbine, is incorporated in each 
casing. Reversal is carried out very simply, as we 
were able to satisfy ourselves by tests in the makers’ 
sidings. On the left-hand side of the cab—Fig. 6—~ 
there is a column near the summit of which a vertical 
hand wheel is mounted. By turning this wheel in 
the ahead or reverse direction, the engine is controlled, 
both as to speed and direction. The ahead admission 
is effected through two 3in. double beat valves, one 
of which opens after the other, both being used when 
full steam admission is required. A single 4in. valve 
is employed for the reverse. 

The steam leaving the high-pressure turbine passes 
through receiver pipes to the low-pressure turbine, 
and thence to the condenser, which is of the air-cooled 
evaporative type. The condenser comprises groups of 
flattened copper tubes, cylindrical at both ends, 
where they are expanded into top and bottom tube 
plates, to which corresponding headers are fitted. 
The tubes are divided into two main groups, the 
exhaust ascending the tubes in the first group, and 
descending those of the second group to the bottom 
header from which the condensate is withdrawn and 
discharged through the air pump intercooler to tho 
hot well underneath the cab by a rotary pump. A 
turbine-driven fan draws air over the condenser 
tubes and at the same time water is delivered from a 
number of jets in a fine spray, which settles on the 
tubes and is at once evaporated by the steam, the 
moisture-laden air being drawn out by the fan already 
mentioned and discharged to atmosphere. The 
jets or vaporisers, as they are called, are controlled 
from the cab by a control which indicates the par- 
ticular group or groups of vaporisers in operation. 
Owing to the fact that the engine travels with the 
condenser leading, there is a natural current of air 
through it, which greatly assists the fan. The non- 
condensable gases are withdrawn from the condenser 
by a two-stage steam ejector air pump, the heat in the 
steam being given to the condensate in an inter- 
cooler on its way to the hot well. As already stated, 
the condensate is withdrawn from the condenser by 
means of the condensate pump and discharged through 
the air pump intercooler to the hot well tank from 
which it is withdrawn by the boiler feed pump, and 
delivered to the boiler through a feed-water heater, 
which receives its supply of exhaust steam from the 
boiler feed, forced lubrication and Westinghouse 
pumps. The heater drains are returned to the hot 
well tank. 

Having followed the steam in its course, and com- 
pleted the boiler feed circuit, we may now return to 
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FIG. 2—DIAGRAM SHOWING FLOWS 


bevel wheel on a quill which, in turn, through the 
intermediary of the driving wheel, drives the axle 
passing through it. Thus, it will be seen that there 
are in all eight driving wheels but no coupling-rods, 
and complete balance is secured. 

The general appearance of the locomotive 
familar to all who visited the first Wembley Exhibition, 
where it was a striking object in the Palace of Engi- 
neering. It was on that occasion illustrated in our 
pages, but to-day, in order to make our description 
complete, we give in Fig. 1 a view of it from the con- 
denser or leading end. We also give, as a Supple- 
ment, a general arrangement of the locomotive, and 
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OF STEAM, WATER AND 


is employed, and arrangements are made to deliver 
the air from the fan into the ash pan at a pressure of 
about 4}in. of water or to turn it up the chimney, so 
that an induced draught may be produced. The 
object of this dual arrangement is, of course, to pre- 
vent a blow-back of the flames on to the fireman 
when he opens the fire-door. The change from forced 
to induced draught is effected automatically in this 
way. There is fitted over the end of the fire-door 
latch a small quadrant. This quadrant locks the 
door, which cannot be opened until it is lowered. 


But lowering the quadrant shuts off the forced draught | 


into the ash pan and opens a damper in the induced 


on the next and succeeding pages we reproduce a | draughttrunk. Thus the direction of the air is changed 


number of photographs of essential parts. 


Of the | automatically, being always ‘“‘forced’’ when the 


AIR 


the mechanism of the bogies, although the illustra- 
tions we give are so illuminating that little remains to 
be said. It will be seen that the high-speed pinion 
shaft in each case is provided with two helical pinions 
of opposite hand, which drive corresponding helical 
wheels. This arrangement, by providing four bear- 
ings, gives admirable support for the relatively light 
pinion shaft, which, we may add, is flexibly connected 
to the turbine shaft, as indicated in Fig. 7. The 
reduction effected in this gear is 8 to 1. On each end 
of the countershaft a bevel pinon is keyed, and as one 
pinion gears with a bevel wheel on the right of the 
engine and the other with a bevel wheel on the left 
of the engine, both of the latter have the same direc- 
tion of rotation. The reduction ratio in these pairs 
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is 2-38 to 1, so that the total reduction is approxi- 
mately 19 to 1. The bevel wheels are keyed to quills, 
which are provided at each end with discs on which 
three blocks Fig. 7—are bolted. The axles 
pass through the quills and the wheels are driven in 
either direction through the intermediary of three 
helical springs in compression, spherically seated in 
the blocks already mentioned and corresponding pro- 
jections on eath wheel. 

We need scarcely add that the whole of the gearing 
is enclosed in oil-tight casings. On reference to 
Fig. 10, it will be seen that the whole motive power 
unit is carried on six helical springs—three on each 


see 


FIG. 5 ROTOR OF 


side— and arranged within guides. Thus the main 
driving machinery as a unit is flexibly controlled in a 
floating position free from displacement of the sur- 
rounding structure and wheels of the locomotive. 
As Fig. 11 shows, the axle-boxes are fitted with plate 
springs. 

A continuous stream of lubrication is 
supplied to all bearings and rotating parts of both 
main and auxiliary machinery, with the exception of 
the axle-boxes, by a steam-driven reciprocating pump. 

The arrangements for handling the engine are 
exceptionally complete and convenient. The driver, 
takes his place on the 


cooled 


as may he seen from Fig. 6, 


FIG. 6 INTERIOR OF CAB, SHOWING DRIVER’S CONTROL 


left side of the cab, with all the essential controls 
just in front of him, and a well-illuminated gauge 
panel is fitted where it can be readily seen, both by 
him and by the fireman. The dials taken in order 
from the top left hand give the following indications : 

Stop valve pressure (1751b.); lubrication oil 
pressure (20 lb.); condenser spray water pressure, 
(35 lb. to 50lb.); H.P. receiver pressure, ahead 
(27in. of mereu y to 22 lb. back pressure) ; condenser 
27in.); condenser air fan turbine, oil 
pressure (20lb.); forced draught fan oil pressure 
30 lb H.P. receiver, reverse (27in. to 37 lb. 
back pressure). In the centre is a pyrometer (700 deg. 
Fah.). The figures are those read by ourselves during 
our recent inspection and test of the engine. In 


vacuum 


Fig. 6 the view is, of course, towards the condenser, 
and thé turbine seen upon a pedestal right in the 
centre drives the condenser fan, to which reference 
has already been made. Behind the brake hand 
wheel there are gauges which show condensate pump 
discharge pressure (51lb.) and condenser air pump 
vacuum (27}in.). 

The cab, as those who examined the engine at 
Wembley noted, is extremely roomy, capable indeed 
of accommodating eight or nine people comfortably, 
and provides ideal conditions for the operating staff 
in which to perform their duties. At the fireman's 
end there are all the usual adjuncts of a normal loco- 
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motive boiler with, on the left of the engine, a vertical 
lubricating pump, steam driven, and on the right, a 
vertical steam feed pump. 

We had recently the pleasure of seeing the engine 
put through various tests of a rather limited kind, 
but we heard with pleasure that she is likely to be 
run at an early date in regular service. On reaching 
the engine shed we found steam up at 176 lb. pres- 
sure, with a vacuum of 27in. in the condenser. On 
moving the control wheel a short amount in the ahead 
direction, the locomotive drew slowly out of the shed 
and proceeded towards the siding points. She was 
run backwards and forwards several times before a 


clear road to the sidings was secured. On reaching 
the siding a goods train of 280 tons was coupled up. 
The rails were very greasy and the wheels slipped 
badly, but the engine drew the train steadily, and 
several trips to and fro of 300 to 400 yards were 
made. The wagons were then uncoupled, and 
manceuvring tests were executed, the engine being 
reversed by merely turning the control wheel in the 
desired direction and without stopping the turbines. 
The engine responded very sweetly to this control. 
It was then returned to the shed, and Mr. MacLeod 
demonstrated the sequence of operations when start- 
ing up. They are as follows : 

(1) Raise steam on boiler to 90 Ib. 

(2) Start up forced lubrication pump. 


(3) Start up auxiliaries, turbine, driving, forced 
draught fan, condensate and condenser wate: 
sprayer pumps, which now enables the steam in 
the boiler to be rapidly raised to the working 
pressure. 

(4) Open main steam boiler stop valve, which 
enables the saturated steam from the boiler to pass 
through the superheater to the main turbine contro! 
valves. 

(5) Operate both ahead and 


control valves, 


reverse, passing steam through the main turbine- 


for warming up. 

(6) Open steam stop valve to second stage. 
ejectar pump. 

(7) Close main and auxiliary drains and open 
stop valves supplying steam to turbine glands, thx 
vacuum in the main condenser will now register up 
to 20in. 

(8) Start up condenser air circulating fan turbine 

(9) Open steam stop valve to first stage airejecto: 
pump, when the vacuum in the main condenser will 
register 28in. 


Air 


The locomotive is now in readiness for service. 

The time taken to complete the cycle of operation 
after the steam his been raised is 7 minutes. 

It may be of interest to give in conclusion a few 
figures relative to the locomotive and her estimated 
performance in service. Working passenger trains 
she should haul 225 tons behind the tender at a norma! 
express speed of 60 miles per hour and an average 
speed of 50 miles per hour. The condensing water 
should amount to about 13 gallons per minute and 
the boiler feed make up to half a gallon per minute 
The tractive effort of the engine, as found by tests 
on a dynamometer at Hyde Park Works—see our 
issue of November 28th, 1924— is about 15,000 Ib. 
As regards the question of initial capital cost of the 
locomotive to economies effected, we understand 
from the builders that taking fifteen years’ operation 
as a basis, they estimate that there should be a net 
saving of not less than the entire initial capital cost 
of the reciprocating locomotive, after allowing depre 
ciation and the return of the initial capital difference 
between the turbine and reciprocating locomotives 
at 5 per cent. interest. 

From this brief description it will be gathered that 
the Reid-MacLeod locomotive, as built by the North 
British Locomotive Company, Ltd., is an exceptionally 
interesting attempt. to employ turbines for railway 
traction. Taken as a whole, it is simpler than most 
of the other turbine locomotives which have appeare:| 
during recent years. It is unquestionably a very 
straightforward design, and holds out sufficient 
prospects of presenting in its perfect form a type of 
engine that merits careful consideration and exhaus 
tive trial. It will be observed that the locomotive 
described above is of dimensions and power sufficient 
to demonstrate fully the entire system, and it will be 
realised that from data already obtained, units re 
quired for particular services can be constructed by 
increasing the range of power from and including the 
boiler to the condenser. We have before now urged 
the great railway groups to regard the development 
of new types of locomotives as essential and very 
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practical research work. It is scarcely fair to expect 
private manufacturers to carry on such work wholly 
unaided, and we feel that the country would have 
every reason to congratulate itself if the four railways 
would form a common fund to provide for exhaustive 
tests on locomotives—and other railway material 
which, after preliminary inspection, held out prospects 
of eventual success. We must admit that one com- 
pany has shown a very progressive spirit in this 
respect, but we still hold that it is to the interest of 
all and to the country as a whole that a united effort 
should be made. In other lands, notably Russia and 
Germany, questions of this kind are looked upon in a 
national spirit ; a little of that spirit here in railway 
matters could do no harm. 
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Some Practical Notes on Soldering 
and Welding Aluminium. 


By A. EYLES. 


ALUMINIUM plays a very great réle in modern life, 
and its importance is increasing daily. It is one of 
the most interesting of the commercial metals, being 
much valued for its extreme lightness, malleability 
and rustlessness. It has contributed considerably to 
the far-reaching developments in the aircraft, auto- 
mobile, electrical, chemical and general engineering 
industries. 

The ever-widening use of aluminium and aluminium 
alloys in the industries has brought with it the ques- 
tion of how to make repairs. In many cases a per- 
manent repair can be made entirely satisfactory when 
correct methods are employed; but, unfortunately, 
there are too many incorrect methods employed to-day 
which make many craftsmen not only indifferent, but 
adverse to the repairing of fractured and defective 
aluminium products or components. 

Since the jointing of aluminium and aluminium 
alloys is generally considered to be a difficult process, 
a few notes from one who has spent upwards of twenty 
years in research work, involving the investigation of 
various methods for making joints in the metal for 
the assembly of structures and the repairing of frac- 
tured broken aluminium and aluminium alloy 
castings, should be of practical value and general 
interest. 

The art of jointing most commercial metals has 
been known and practised for many centuries; but 
this is not the case with aluminium, as the use of this 
metal is only in its infancy, as compared with other 
industrial metals. Aluminium was obtained first in 
the year 1827 by F. Wohler, but at that period it 
consisted merely of a light grey metallic powder, and 
it was not until the year 1845 that minute globules 
of aluminium were obtained. The process was de- 
veloped further by H. St. Claire Deville, and put upon 
a commercial scale, with the result that over the 
period from 1845 to 1880 the price of aluminium was 
brought down from £23 to 28s. per pound. How- 
ever, the jointing of aluminium was not accomplished 
until 1855, and it is only since the introduction of 
autogenous soldering or welding by oxy-acetylene 
methods that satisfactory progress has been achieved. 


or 





SOLDERING ALUMINIUM. 


The question of soldering aluminium is a greatly 
debated subject, and possibly rightly so, because few 
craftsmen can make a permanently sound joint. It is 
well known to those accustomed in the art of soldering 
metals that there is no solder that acts with aluminium 
or its alloys, in the same way that ordinary soft 
solders operate with brass, copper, tin-plate, tinned, 
terne, or lead-coated steel sheets. Indeed, it is a 
mistake to speak of soldering aluminium—especially 
with relatively high-melting solders—as an ordinary 
tinsmith means soldering, ¢.e., with a hot copper bit 
and a solder that will flow and follow it speedily. 
The process is more like brazing with hard solders 

hence the need for a uniform nomenclature for 
variously termed methods in the jointing of metals. 
When this fact is once established in the mind of a 
skilled mechanic, he will have but little difficulty in 
joining or repairing fractured and broken aluminium 
parts provided he has the right grade of solder and 
efficient equipment. 

Experience teaches that the degree of heat plays a 
considerable part in all forms of soldering operations, 
and the temperature required to make a strong and 
permanently sound joint varies with different metals, 
irrespective of the solder or flux used, In many cases 
failures in soldering aluminium can be traced to in- 
correct regulation of the heat used in making the 
joint, 

Innumerable attempts have been made during 
recent years to discover a satisfactory solder for 
aluminium. Some idea of the time devoted in de- 
veloping special solders for aluminium can be gained 
from examination of the patent specifications of 
inventions. During the last twenty years the author 
has tested many aluminium solders, and has made 
joints with them that were to all appearances quite 
satisfactory, and has been assured that the joints 
would retain their strength for an indefinite period. 
But in many instances these guarantees have not 
been fulfilled. On subjecting new joints to severe 
tests the metal was invariably broken }in. to jin. 
away from the soldered joint, and it was extremely 
difficult to make a new soldered joint yield. But when 
the joints are exposed to moisture for a few months, 
the parting of the two pieces of aluminium at the 
soldered joint presented very little difficulty, thus 
proving that many of the so-called aluminium solders 
are not permanently satisfactory in a damp atmo- 
sphere unless protected against corrosion. 

The following is a case in point, with reference to the 
disintegration of aluminium solders in the presence 
of moisture. Some few years ago the author made two 
aluminium vessels of triangular shape, 12in. deep, 
hard-rolled aluminium sheet No. 18 8.W.G. (0-048in.) 
being used. The seams or joints were made water- 
tight by using a solder composed of 75 per cent. tin, 
zine 7-5 per cent., aluminium 17 per cent., and 
(phosphorus 10 per cent.) phosphor-tin 0-5 per cent. 


One of the vessels was used for filtered drinking water 
in railway passenger car service, and the other for 
dry materials. Both were made at the same time and 
by precisely the same process. After a lapse of a few 
months the vessel that had been used for drinking 
water came back to the railway workshops for re- 
pairs, the defect being that the soldered seams were 
leaking. Upon examination it was found that the 
solder had badly disintegrated ; in fact, the greater 
portion of it could easily be stripped off the alumi- 
nium, whereas in the other receptacle the solder is 
still in good condition. The author has several soldered 
specimens of aluminium, as well as aluminium soldered 
to brass, copper, terne steel and iron, that were 
jointed about twelve years ago. These are also in 
good condition, but it must be stated that the speci- 
mens referred to are not exposed to severe conditions, 
such as spray of sea water or a damp atmosphere. 

The question of soldering aluminium has been 
discussed somewhat extensively in the United States 
Bureau of Standards Circular No. 78, Solders for 
Aluminium, and it may not be out of place to mention 
that the bibliography included an article on ‘* Solder- 
ing and Brazing Aluminium,” by the present author, 
published in Machinery (New York), December, 1914. 

The composition of an aluminium solder may be 
varied within fairly wide limits. Most aluminium 
solders consist of a tin base, with the addition of 
aluminium and zinc, the chief function of which is to 
produce a solder that can be reduced to a semi-fluid 
condition within the range of soldering temperatures. 
Some aluminium solders contain copper, lead, bis- 
muth, antimony, cadmium, nickel, silver, and other 
metals in addition, and in Germany several “* hard ”’ 
aluminium solders are used. These consist mainly of 
aluminium and have relatively high melting-points ; 
in fact, the customary copper soldering bits are useless 
for jointing with these so-called solders, a blow-pipe 
flame being essential. 

The author has been questioned many times during 
recent years as to the utility of these so-called “* hard ”’ 
aluminium solders, and the reply given is that they 
have little or no real value in industry, mainly owing 
to their relatively high melting-point—approxi- 
mately 100 deg. Cent. (212 deg. Fah.) below that of 
aluminium, 658 deg. Cent.—and more particularly to 
the ease and reliability with which aluminium can 
be jointed by autogenous soldering or welding with 
the oxy-acetylene flame. Experience has shown that 
autogenous soldering or welding methods have the 
advantage over heterogeneous soldering methods of 
jointing aluminium, which invariably introduce alloys 
of a different position on the electro-chemical scale, 
setting up galvanic action and all the evils of electro- 
lysis and subsequent corrosion. 

The real need in the process of soldering aluminium 
is a low-melting solder which can be utilised with the 
same ease, rapidity and reliability as in soldering 
tin-plate, brass and copper, so that intricate products 
fabricated from aluminium could be jointed satis- 
factorily and speedily. Perhaps it is worth while 
briefly to mention the reasons why aluminium is 
troublesome to solder at soldering temperatures. 
(1) The formation of an almost imperceptible but 
very persistent oxide film, which prevents ordinary 
low-melting solders from alloying with the metal. 
(2) The highly electro-positive character of the metal 
causes galvanic action to be set up with most of the 
alloys in solder composition. Thus an apparently 
strong and sound joint may, owing to internal elec- 
trolysis, disintegrate within a comparatively short 
period. Especially is this the case in damp situations. 
(3) The thermal conductivity and high specific heat 
of aluminium renders local heating to the alloying 
temperature a tedious operation ; more particularly 
as the size of the article worked on increases. Thus 
the heat is conveyed from the soldering tool and 
solder so rapidly that they become chilled quickly, 
and therefore the solder does not become sufficiently 
liquid to flow readily. 

In soldering other metals the oxide can be removed 
chemically. With aluminium, in the absence of an 
efficient soldering flux, the oxide is best removed 
mechanically by abrasion. 

Experience gained during the past twenty years 
proves that the low-melting solders are best applied 
without a flux after preliminary cleaning and tinning 
of the surfaces to be soldered. 

The fundamental operation preparatory to solder- 
ing is thoroughly tinning the surfaces to be joined. 
The process of tinning is best accomplished by heating 
the areas to be soldered to a temperature somewhat 
above the melting point of the solder used. A 
satisfactory tinned surface may be obtained by 
rubbing with the point of a clean steel tool, so as to 
remove the oxide film and allow the solder to operate 
on the clean surface. After the surfaces to be joined 
are properly tinned, they can readily be soldered 
together by pressing the tinned areas in contact, 
again heating the metal and solder to the desired 
temperature, and finally by rubbing throughly with 
a tinned—correctly heated—soldering tool the sur- 
faces carrying the liquid solder. The best method of 
working is to use an atmospheric blow-pipe or blow- 
lamp flame to heat up and play on the metal during 
the soldering operation. The flame, however, must 
be free from free carbon. 

Obviously, as will be gathered from the foregoing, 





to employ soldering methods, strictly speaking, for 
the assembly of structures ; hence, its only actually 
feasible applications are for repairing fractured or 
broken parts, and for filling up surface holes and 
slight defects in castings, so that they will have a good 
appearance. 

Finally, solder of any kind should not be applied on 
stressed members or on any components, the failure 
of which might be serious. 


THe WELDING OF ALUMINIUM. 


Much has been written during the last decade 
regarding various electric welding systems, and their 
spheres of applicability, but in the art of welding 
aluminium the best results, both in production and 
repair work, have invariably been obtained by em- 
ploying oxy-acetylene methods. With most other 
commercial metals electric welding is perhaps more 
effective, whereas the heat of the acetylene flame is 
applied entirely from the outside. When work 
suitable for electric welding, welds can be made with 
much greater rapidity than by the oxy-acetylene 
method of welding, but that cannot be said with 
regard to the welding of aluminium or even aluminium 
alloys. 

If we were to turn back a score of years we should 
find that the welding of aluminium suffered un 
necessarily from secrecy. Fortunately, there 
little in the process that is kept secret to-day, although 
it requires skill and training, together with knowledge 
how to apply the system and to design and prepare 
the work, as well as to make the welds. But when the 
technique of welding aluminium has been thoroughly 
mastered, aluminium is one of the most readily weld- 
able of all metals. 

The credit of having first welded aluminium appears 
to be due to the invention of W. C. Heraeus, Hanau, 
near Frankfurt. The firm of Heraeus ex- 
hibited at the Paris Exhibition in 1900 a collection of 
wires, rods, sheet vessels, &c., with welded joints. 
The process is described as follows in the Electro- 
Chemist and Metallurgist, March, 1901 :—** The opera- 
tion consists in cleaning the surfaces to be joined, 
laying them together and heating carefully to the 
temperature at which the metal commences to soften, 
keeping at that temperature, and meanwhile hammer- 
ing together to a perfect weld. It is important that 
the temperature be kept constant ; if the metal rises 
too high, the metal becomes short or granular, and 
commences to oxidise—a condition which renders the 
weld useless.’’ Not only is the process of interest from 
a historical view point, but also from the fact that it 
is a form of true welding. The limitations of the 
process, however, in the fabrication of aluminium 
products are obvious, and it has been entirely super- 
seded by oxy-acetylene welding methods. 

Until the method of jointing by autogenous welding 
was perfected, the use of aluminium, especially in the 
assembly of structures and the fabrication of sheet 
metal articles, was more or less restricted to those 
cases in which jointing was either unnecessary or of no 
great importance ; but the process of welding alumi- 
nium with the oxy-acetylene flame has been taken 
advantage of in the automobile, aircraft, chemical and 
general engineering industries to an extensive degree, 
and as a result aluminium has not only supplanted 
other metals, but also various other materials in many 
branches of modern industry. 

The welding of aluminium joints, obviously makes 
a much stronger and more intimate union than soft 
or so-called ‘‘ hard’ solders, there being no inter- 
position of any heterogeneous metal. 

The special difficulties in welding aluminium are 
the rapid formation of a refractory oxide film on the 
surface of the metal; its high rate of expansion and 
contraction, being approximately twice that of steel ; 
its high thermal conductivity ; its high specific heat, 
being 0-212, which is more than twice that of copper ; 
its relatively low fusion point; its comparative 
weakness in tension, especially at high temperatures 
and in welding, particularly aluminium alloy castings ; 
the chances of distortion or warping makes it some- 
what difficult to keep the work in alignment. 

In the assembly of welded structural work, the 
phenomena of expansion and contraction become of 
very great importance, since with aluminium their 
effects are more marked than in iron or steel. Hence 
the necessity for care when designing aluminium 
structures and joints for autogenous welding, so as 
to avoid as far as possible the internal strains set up 
by expansion and contraction. 

It is impossible to achieve the maximum advan- 
tages of welded construction unless the original design 
contemplated the use of this modern method of making 
joints in aluminium. It is the lethargic engineer who 
takes a design developed by cut-and-try experience 
with riveted construction and merely substitutes 
welding at the joints. 

The author some few years ago assisted in the con- 
struction of a large number of all-metal electric 
railway passenger cars, 63ft. 4}in. long, 12ft. 4}in. 
in height. The roof plates and panels consisted en- 
tirely of aluminium sheets, Nos. 14 and 16 8.W.G 
(0-080in. and 0-064in.). Various views of these 
railway vehicles were illustrated in the Supplement 
to Tae EnoGrnerer, February 25th, 1916. In the 
original design of the all-metal cars, the roof joints 
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were to be autogenously welded with the oxy-acety 


aluminium can be soldered, but it is not advisable | lene flame, but one vehicle roof only was welded at 
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the joints. The internal strains set up during the 
operation of welding were not only sufficient to crack 
the metal at the welded joints, but distortion of the 
aluminium roof plates was very great. Obviously, 
the design of the work was unsuitable for the oxy- 
acetylene method of welding. Riveted construction 

“as shown in THE ENGINEER iNustrations previously 
referred to—was the method subsequently adopted. 

The two distinct methods used in welding alumi- 
nium are the so-called puddling system and the flux 
system. The puddling is done almost entirely without 
flux, using steel tools to remove or break up the oxide 
film, thereby allowing the metal to coalesce. These 
tools are usually made of jin. or jin. rods. One is 
pointed and curved slightly, and the other is flattened 
at the end like a paddle. 

When puddling methods are employed there is a 
possibility that some oxide which has a higher specifi- 
gravity than the metal will remain in the welded joints, 
interfering with their strength, and will lead in time 
to disintegration. In other words, a welded joint in 
aluminium without a flux never presents perfect 
homogeneity. However, in many cases sufficient 
strength can be obtained, particularly in automobile 
gear, crank and sump cases, without the use of a flux ; 
but even then a good flux will be found beneficial, 
for it will attack the oxide film almost instantaneously. 


WELDING FLUXEs. 


In modern welding practice it is known that the 
principal function of an aluminium welding flux is 
to dissolve and deoxidise the layer of aluminium oxide 
adjacent to the joint to be welded. Since the melt- 
ing point of aluminium is 658 deg. Cent., and that of 
its oxide approximately 3000 deg. Cent., it is possible 
to melt the aluminium without melting the oxide, 
and in welding the oxide is very difficult to disperse. 
In Fig. 1 is shown the existence of fluid or molten 
aluminium contained in a bag of oxide. The metal, 
having liquefied, has caused the flexible bag of oxide 
to sag. In order to demonstrate the existence of 
aluminium oxide more or less in the form it would be 
included in welds, the oxide has been pierced and the 
molten aluminium is seenrunning out. That isthe oxide 
which was almost imperceptible and very persistent in 
both soft soldering and welding of aluminium. Inweld- 
ing aluminium with the oxy-acetylene flame, it is desir- 
able to use a good flux—cheap “ cure-all’ fluxes are 
especially to be avoided—as its requirements are not 
only to dissolve and deoxidise the oxide formed, but 
also to protect the metal from further oxidisation 
during the welding operation. Aluminium welding 
fluxes now employed extensively with very satisfactory 
results, consist of various combinations of alkaline 
chlorides, fluorides, Bisulphates, &c. They are 
usually in the form of a very fine powder ; are very 
hygroscopic and deteriorate by absorption of moisture 
when exposed to the atmosphere ; they should there- 
fore be kept, when not in actual use, in air-tight con- 
tainers. In this respect H. V. A. Briscoe and Captain 
D. Richardson have made an improvement whereby 
the use of an alkali pyrosulphate or pyrophosphate 
in the flux mixture prevents the dissociation of the 
components and hence provides a flux which may be 
stored for some considerable time without deteriora- 
tion. A good flux with a melting-point of about 600 
deg. Cent., may be made from a mixture of sodium 
and potassium chlorides, together with lithium 
chloridé, potassium fluoride, and potassium bisul- 
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phate. The reactions which take place in fluxing 
aluminium are, it is thought, as follows :— 

The potassium fluoride reacts with the potassium 
hydrogen sulphate, forming hydrofluoric acid, which 
immediately acts on the aluminium oxide, forming 
aluminium fluoride, which is free to combine with the 
excess of potassium fluoride existing in the flux to 
form potassium aluminium fluoride, and this is 
capable of dissolving a further quantity of aluminium 
oxide. The lithium and potassium chlorides added 
serve the purpose of lowering the fusion point of the 
mixture. Another point of view is that the potassium 
bisulphate may act partially alone, for on heating 
this salt to a temperature higher than its melting point 
it forms pyrosulphate, and on further heating breaks 
up into potassium sulphate and sulphur trioxide. 
Since this decomposition takes place at about 600 deg. 
Cent., it can be understood how the bisulphate will 
decompose substances like cryolite and calcium 
fluoride at a lower temperature than that required 
to fuse the mineral or salt itself. 

Aluminium welding fluxes should be used sparingly 
and therefore should not be thrown on the weld in 


excess as the coppersmith or brazier does when braz- 
ing copper or brass. The best method is to use them 
in the form of a varnish on the welding material- 
The latter may consist of wire, rod or strip material, 
the end of which is heated and dipped into the flux, 
which readily adheres to it. 

A good method ef applying flux where welding 
wire, rod or strip is not used, is to paint a paste of 
the flux along the flanged edges of thin sheet material, 
and allow it to dry. Liquid or pasty fluxes can be 
reduced to proper consistency by mixing with water. 
It should be unnecessary to apply any additional 
flux, for the gradual melting up of the rod as the 
weld proceeds will automatically feed flux on the 
weld joint just where it is required and at a uniform 


. 


FIG. 1 


rate. In other words, the flux will flow ahead of the 
welding flame and prepare the metal. 


WELDING MATERIAL. 


For sheet or plate aluminium welding the filling-in 
material should consist preferably of a rod or wire of 
pure aluminium, for working on aluminium alloys 
the filling-in material should be of the same com- 
position as the alloys to be welded. Unfortunately, 
the welding operator is often in doubt as to the exact 


composition of the alloy to be welded, consequently | 


many operators use pure aluminium welding rods— 
a practice not to be recommended. Obviously, when 
pure aluminium rod or wire is used, the weld zone 
will be softer and more flexible than the alloy material, 
and constitute a defect that should be avoided, 
especially in the case of automobile aluminium alloy 
castings where considerable strength is required to 
enable them to withstand road shocks and excessive 
vibration. Similarly, aluminium alloy rods are not 
suitable for welding aluminium sheet or pure alumi- 
nium sections. A truly homogeneous weld in these 
materials is essential. 


Welding wire and rods should be of a diameter 
slightly greater than the thickness of the metal to be 
welded. The minimum size of wire commonly used 
is about */,,in. in diameter, while even for thick 
sections rods over }in. in diameter are rarely used. | 

Should the welder find himself without the usual 
welding wire or rods when welding aluminium, or if 
the diameters are unsuitable for.the work in hand, 
strips of sheet aluminium of similar sectional area 
may be used satisfactorily. Obviously, the width of 
the strips should vary according to the thickness of 
the aluminium to be welded, e.g., the width should 
be approximately twice the thickness of the metal up 
to fin. thick, and one and a-half times the thickness 
for between }in. and fin. thick. If suitable folding or 
bending machines are available, the strips can readily 
be bent or formed somewhat like a welding rod, 
and are then more easily handled. 


PREPARATION OF METAL FOR WELDING. 


Proper and thorough preparation of the metal to 
be welded has an important bearing, both on the 
| quality of the weld and the total cost of the seam or 


joint. The welder should remember that any alumi- 
nium job to be welded must therefore be properly 
cleaned and the parts lined up, held rigidly in place, 
&c., before any attempt is made to commence actual 
welding. 

In production welding and repair work, various 
jigs and fixtures can be devised. The judicious use 
of jigs, often of the simplest design, invariably makes 
it possible to overcome distortion in the finished 
products, reduce the cost by increasing the speed of 
welding, and, in aluminium production work, assures 
standardisation. In other words, a better-looking 
piece of finished work is turned out when jigs are 
used to hold parts in alignment and to eliminate dis 
tortion. 

Thin aluminium sheets, up to, say, @ maximum of 
jyin. thick, may have their edges flanged to an angle 
of 90 deg., as shown in Fig. 2, the flanges having a 
height of about one and a-half times the thickness of 
the metal. With this method, the customary welding 
wire or rod is unnecessary, the edges being fused and 
providing the necessary material for the weld. The 
two lower flanged edges should be adjusted so that 
they touch exactly. By the flange weld method it 
will clearly be seen that heterogeneous metal does not 
enter the weld joint, the latter being entirely com- 
posed of metal identical with the surfaces to be 
welded. When aluminium sections or sheets 
from yin. to }in. in thickness, the edges may be 
simply butted together, as shown in Fig. 3. Above 
jin. in thickness, the angle of bevel at the weld should 
be about 90 deg., both edges being bevelled to an 
angle of 45 deg., as shown in Fig. 4, to enable the 
welding flame to come in contact with the whole of 
the surfaces to bee joined. Aluminium sections of 
certain thicknesses are preferably welded from both 
sides. 

In the case of cracks on thick sections that do not 
penetrate through the entire thickness of the metal, 
the bevelling should extend right to the bottom of the 
crack, as shown in Fig. 5, and the bottom must be 
thoroughly cleaned out with suitable tools to remove 
the last trace of impurities. 


are 


EXECUTION OF WELDS IN ALUMINIUM. 


In the actual operation of welding the blow-pipe 
flame must be carefully regulated, and the correct 
adjustment of the gases maintained. The proper 
adjustment is secured with a slight excess of acetylene, 
although the neutral flame can be used satisfactorily. 
The smallest excess of oxygen in the welding flame 
should be carefully avoided otherwise the metal is 
rapidly oxidised. The white cone of the flame should 
never come into contact with the metal, because the 
high temperature of this part of the flame tends to 
produce holes in the metal, particularly thin sheet 
sections, which are by no means readily mended. 
The distance of the tip of the white cone from the 
surface of the metal will depend upon the power of the 
blow-pipe and the thickness of the metal, and will 
vary between jin. and fin. The blow-pipe should be 
inclined at a suitable angle from the plane of the 
weld—from 45 deg. to 60 deg.—and its motion should 
be away from the welding operator. 

On aluminium jin. or more in thickness, one end 
of the filling rod should be constantly submerged in 
the molten metal in the welding groove. On no 
account must globules from the welding rod fall on 
the surface of the work. Sheet aluminium welds 


FIG. 5 


should be expeditiously executed from the moment 
the first fusion is obtained. A competent aluminium 
welder displays his skill in the manipulation of the 
welding flame at the right moment when fusion has 
proceeded so far that complete welding is assured ; 
the dexterity in preventing the deformation of the 
metal under the heat of the welding flame, and the 
rapidity and ease of the operation. 

After the work is completed the welded joint and 
the surrounding metal must be thoroughly cleaned 
by washing and brushing with hot water to remove 
all traces of the flux, thereby preventing subsequent 
corrosion of the metal. In some plants the welds are 
washed with a 5 to 10 per cent. solution of sulphuric 
acid to remove any chemicals left behind from the flux, 
afterwards, washing the work with warm water to 
remove the acid. It is obviously desirable that all 
traces of the flux should be removed after the weld- 
ing operation. The author has seen several cases of 
injury to the surface of aluminium work caused by 
incomplete removal of the remains of the flux; 
although it took some time for the damage to develop. 
Although apparently so small a point, it has been 











Fes. 4, 1927 








THE ENGINEER 


123 








thought well to lay stress upon it. Lightly hammering 
in the cold over the area of the weld is very beneficial 
and should always be done where possible. In the 
welded state the metal has a coarse crystalline struc- 
ture, but under cold work the crystals become elon- 
gated and give texture and grain to the welded area. 

Sound aluminium welds possess a degree of strength 
practically equal to that of the original section, and 
the welds or joints present a neat and finished appear- 
ance, are homogeneous in structure, and from every 
standpoint they are of a very satisfactory character. 

It will be gathered from the foregoing that sound 
and homogeneous welds are thus readily obtained in 
aluminium and aluminium alloys by those having 
adequate knowledge of how to employ the process of 
autogenous welding with oxy-acetylene methods 
correctly. When employed on aluminium products, 
the oxy-acetylene method is not only quick, but 
enables the operator to weld where it would be ex- 
tremely difficult or impossible to work by any other 
method. There are also the additional advantages of 
simplicity, strength and economy. 








Coilers for Cold Strip Rolling Mills. 


By C. E. DAVIES, A.M.I. Mech. E., M. Inst. Met. 


No. Il. 
ALL coiling devices hitherto described, excepting 
the last, are suitable for rolling speeds not exceeding 


100ft. per minute ; at that speed the operator has 
time to enter the strip into the drum without danger 
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FIG. 13 -AMERICAN 


of accident, but with the higher rolling speeds of 200ft. 
to 250ft. per minute, which are quite common in 
America, some automatic coiling equipment becomes 
& necessity. 

The general principle of an automatic coiler is that 


hand is eliminated. To attain this end, the coiler 
must be brought as close to the rolls as possible, con- 
sequently an arrangement shown in its simplest form 
—in Fig. 12, ante—is desirable. Furthermore, some 
means must be provided to lead the metal from the 
mill rolls directly to the drum, to guide it round the 
drum so that the strip is automatically wrapped two 
or three times round the drum circumference.; once 
that is accomplished a sufficient grip on the drum is 
obtained, and there is no tendency to slip even with 
the heaviest tension. 

All such automatic coiling equipment is practically 
of American origin, owing to the general practice in 
that country of rolling at high speeds. The details of 
all the designs for automatic coiling would occupy too 
much space to describe fully, and it will be sufficient 
to outline the leading features of the best modern 
practice. Fig. 13 illustrates an example of one class 


by diagram Fig. 14. In this, the use of the leather 
belt is dispensed with, and the guide is entirely of 
metal construction. Two hinged jaws encircle the 
winding drum, and carry rollers which, pressing on 
the drum, are rotated thereby. The metal enters 
between guides in the direction shown by the arrow, 
and is immediately nipped between the rollers and 
the drum surface ; the smooth interior surface of the 
jaws guides the metal round the drum circumference 
until a sufficient number of turns are wound on, and 
the friction between the strip and the drum is capable 
of providing the necessary coiling tension ; as the coil 
grows in diameter with the winding of successive 
layers the jaws automatically open. This construc- 
tion represents the latest practice, and is also of 
American origin, being designed and constructed by 
the Torrington Manufacturing Company, of Torring- 
ton, Connecticut, U.S.A. An application of this 

















FIG. 15—TORRINGTON COILER 


of automatic coiler, in which the strip is guided from 
the mill rolls to the coiler drum, and is wrapped round 
the latter, without handling by the operator, by means 
of an endless leather belt. This belt is in contact 
with the drum for about three-quarters of its circum- 
ference, and is driven by friction at the circumferential 
speed of the drum ; it is carried over four idle pulleys, 
the upper group of three being mounted on a hinged 
arm, so that the belt can be swung clear of the drum 
when removing coiled metal. The strip enters at the 
bottom of the drum between the drum and the belt. 
The machine shown is of American design and 
manufacture, and is arranged for belt drive; two 
driving pulleys being fitted, for open and crossed 
belts, with disengaging clutches, so that the drum may 
be reversed, to loosen the coil and facilitate its removal. 

A similar coiling guide, operating by means of a 
leather belt, was used in conjunction with the simple 
coiling spindle on the high-speed mill—shown in 
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FIG. 14—DIAGRAM OF MECHANISM OF TORRINGTON AUTOMATIC COILER 


the metal is led, by means of suitable guides, direct 
from the rolls to the coiler drum without handling, 
and the necessity of inserting the end of the strip at 
the start of the coil into the drum or spindle slot by 


~ * No. I. appeared January 28th. 





Fig. 12, ante. In that case a loose wooden or metal 
drum is used, and is mounted on square end cut on 
the coiling spindle. The drum and coil are removed 
together on completion of the wind. 

Another form of automatic coiling guide is explained 





APPLIED TO ROLLING MILL 


apparatus to a high-speed strip rolling mill is shown 
by Fig. 15. This mill, with automatic coiler, was 
built by W. H. A. Robertson and Co., Ltd., the coiling 
equipment being constructed to designs furnished by 
the Torrington Manufacturing Company. A full 
description of this plant was given in an article on the 
** High-speed Cold Rolling Mill” in Taz ENGINEER 
of December 25th, 1925, and it is sufficient here to 
mention only the leading features of the desiga. The 
mill rolls are 300 mm. diameter (11-8in.), 350 mm, 
(13-8in.) face, and are driven at a speed of 60 revolu- 
tions per minute, giving a rolling speed of 56} metres 
per minute—185ft. per minute. 

The coiler mechanism, with which these notes are 
chiefly concerned, consists in outline of a heavy coiling 
spindle, driven through chain gear and belt from the 
mill driving shaft. The driven belt pulley contains 
@ friction clutch of the multiple plate type by means 
of which the coiling tension is regulated. Machine 
cut spur gears, with a disengaging clutch of the toothed 
type, provide for reversal of the coiling spindle in 
order to loosen the finished coils. A loose wooden or 
metal drum is mounted on a square portion of the 
coiling spindle, the outer end of which is supported 
during coiling by an outer bearing, which is auto- 
matically swung aside to permit removal of the drum 
and coil. Pedal control is provided for stopping, 
starting and reversing the coiling spindle, the control 
gear being interlocked with the mechanism for swing- 
ing away the outer bearing mentioned above. 

The automatic guide is also seen, and is on the 
principle illustrated by Fig. 14, and already described. 
With this equipment there is no difficulty in handling 
coils from the mill at the rate of two per minute. The 
tension can be adjusted within fine limits to suit the 
gauge of metal rolled, and it is possible to apply such 
@ tension as will tear asunder a hard brass strip 8in. 
wide and '/,,in. thick. 

As will be understood, a coiler of this description, 
especially the automatic guide portion, requires to 
be constructed and fitted with the greatest accuracy, 
but, when once fitted and adjusted, it will give con- 
tinued services without skilled attention. 

A further development is the double coiler also of 
the Torrington Company’s design. It includes two 
coiling spindles, which are used alternately. They 
are mounted on a capstan head, which is revolved 
by a control pedal, to bring first one and then the 
other into position to receive the metal strip. By 
this means a finished coil can be removed from one 
spindle while the other is actually winding the next 
coil, with the result that there is no time lost and 
rolling is practically continuous. It is scarcely neces- 
sary to mention that such powerful and elaborate 
coiling devices are comparatively expensive, but the 
advantages obtained by rolling at a speed of about 
three times that usual in English mills and obtaining 
(Actual Rolling Time) 

: of about 


(Total Running Time) 
90 per cent. easily repay the initial capital expendi- 
ture. 

All the coiling machines considered so far are for 
dealing with comparatively thin strip metal, that is, 


a rolling efficiency 
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strip which can easily be wound on a drum of moderate 
size. Roughly, the maximum thickness for such 
coilers may be fixed at -080in., or 14 8.W.G., and for 
strip, appreciably thicker than that, or even in some 
harder metals for gauges exceeding 16 S.W.G. (-064), 
it is necessary to employ coiling devices working on 
an entirely different principle. 
Tuick Srriv CorLers. 

It is clear that the coiling of thick metal strip is 
not so necessary as it is for lighter gauges. First, 
because, with moderate weight of ingot or single piece 
of metal, the total length of the rolled strip is limited, 
and either the metal can be roughly coiled by hand, 


series of reductions, when the metal is reduced to about 
‘lin. thick and is over 30ft. long ; annealing is again 
necessary, and the strip must be doubled even to get 
the lengths into a furnace, say, 18ft. long. The 
practice of annealing metal in this way has been the 
cause of one of the most serious troubles in the rolling 
of strip metal already mentioned, viz., the unequal 
annealing throughout the length, as it is practically 
impossible to insure a uniform temperature through- 
out such a long furnace chamber. Coiling offers a 
simple remedy for both these troubles, and the 
economy and superior results obtained by loading 
annealing furnaces with metal in the form of compact 
coils is too obvious to need further explanation. But 
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FIG. 16—DIAGRAM 


the thickness is not too great, or can be left 
in straight length, if too heavy to be easily 
bent. Secondly, because a coiling tension is not 
essential, as in the case of thin metal, to remove 
**buckles,”’ &c. 

At the same time the practice is becoming more 
and more general every day to coil rolled strip as 
soon as the length is sufficient and up to any thickness 
which can be handled. Certainly the majority of 
cold rolling mills in this country still run out metal 
from the rolls in the earlier passes, in straight lengths, 
and although at first sight coiling in such cases would 
not appear to offer any great advantages, there are 
many reasons to support and emphasise the iumport- 
ance of coiling at as early a stage in the series of reduc- 


if 


OF MECHANISM 


FOR COILING THICK STRIP 


coiling on a drum winder is impossible with metal 
as thick as -2in. and even half that thickness. It 
is therefore necessary to introduce a special class of 
coiler capable of dealing with these heavy gauges. 
These coilers for thick metal work on the principle 
of the ordinary three roll bending machine—as illus- 
trated diagramatically by Fig. 16. The strip passing 
from the mill rolls between one upper and two 
lower rolls, the upper roll being adjusted vertically, 
thereby bending the strip into a circle of greater or 
less diameter, according to the distance the upper 
roll is lowered betwen the two lower rolls. All roll 
type coilers in use operate on this principle, and are 
very successful in dealing with the heaviest gauges. 
The rolls should be as small in diameter as possible, 











FIG. 17—ROBERTSON MILL WITH COILER MOUNTED ON HINGED BED 


tious as is possible. Take, for example, the cold 
rolling of brass strip, and the same remarks apply 
equally to many other metals. The rolling operation 
starts with a case ingot or slab, averaging 1}in. thick 
and about 2ft. Gin. long. The first seven or eight 
passes reduce this slab to a thickness of about -2in., 
and its length will then be about 16ft. Now, whilst 
this length is not sufficient to render it very incon- 
venient to deliver it from the rolls on to the mill floor 
in @ straight length, it is obvious that a great quantity 
of metal in this form occupies an excessive amount of 
valuable floor space and seriously interferes with the 
passage of material and workers through the milli 
In addition, annealing is necessary at about this stage, 
and a furnace chamber somewhat greater in length 
than the strips must be provided, or even if roughly 
bent double by hand, unnecessary labour is involved 
and still a fairly long furnace is required. This con- 
sideration is of stil] greater importance after the next 


consistent with sufficient strength, and in the best 

modern machines are made from a nickel steel having 

a high tensile strength. All three main rolls should 
| be positively driven, as also the guide or carrier rolls 
| which support the finished coil—as shown in Fig. 16. 
| A supporting plate is also provided to hold the coiled 
metal in position. 

The work of attaching the leading end of the strip 
to the drum and removing the finished coil, as is neces- 
sary with the drum type coiler, has no equivalent 
in the operation of the roll type machines, the metal 
being simply entered into the rolls. It is drawn in 
automatically, and the finished coil is delivered above, 
requiring only to be lifted off. 

Machines are made on this principle capable of 
coiling metal up to }in. thick and as wide as 24in. 

Several variations of this design are in common 
use, and in older types the coiler is installed as a 
separate machine, the coiling up of the metal being 


carried out after it has been removed from the rolling 
mill; belt and motor driving machines of the class 
are made, and an example of the latter is shown by 
Fig. 18. This is a very compact and powerful machine 
designed by the Torrington Manufacturing Company. 
The upper bending roll being adjusted at both ends 
simultaneously insure parallelism of the rolls. 
It is not the most economical practice to treat the 
coiling of the metal as a separate process, and motor 
driven coilers, such as those described, can be mounted 
in line and close to the mill rolls, so that the metal 
is automatically led through guides to the coiler 
rolls, as is indicated in Fig. 16. In this way heavy 
metal coilers of this type may be made entirely auto 
matic in action, and consequently eminently suitable 
for working with mills operating at high rolling speeds. 
As a coiler fixed permanently at the back of the 
mill is in the way if the mill is required for rolling 
metal too thick for coiling, a very useful machine 














FIG. 18—TORRINGTON MOTOR-DRIVEN COILER 


has been designed in which the coiler rolls are mounted 
on @ hinged bed, so that the whole machine may be 
swung clear when not required, the driving gear being 
disconnected by a suitable clutch. This is a very 
popular form of the automatic roll type coiler, and 
many have been installed during recent years by 
W. H. A. Robertson and Co., Ltd. Fig. 17 shows 
a machine of this design arranged in conjunction 
with a rolling mill. The coiler rolls in this machine 
are driven by pitch chain from the end of one of the mill 
rolls or, if preferred, and more convenient, from the 
mill pinions, and with that design such machines 
can easily be fitted to existing mill, without alteration 
to the mill itself. This illustration shows the opera- 
tion of this type of coiler very clearly, the metal being 
seen issuing from the coiling rolls, and being coiled 
on the carrier rolls above. 

Sufficient friction is obtained between the bending 








FIG. 19—COILER FOR WIDE HEAVY GAUGE STRIP 


rolls and the metal to apply a very powerful tension 
to the strip, and besides other advantages the use 
of such powerful coiling apparatus with mills effecting 
preliminary reductions on strip metal, prepares the 
way for more accurate work in the subsequent finish- 
ing mills. The same firm has recently brought out an 
even more powerful machine of this class, capable of 
coiling the heaviest gauges and widest strip, not only 
in non-ferrous metal, but also in steel. This machine 
is illustrated by Fig. 19, and has several notable 
features. In the first place, being designed for handling 
very heavy coils up to 200 lb. in weight, the coil is 
delivered under the bending rolls instead of above, 





as in the more usual design ; consequently on comple- 
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tion of a coil it is deposited practically on the floor 
level, and can be rolled away with the minimum 
expenditure of labour. The machine is exceptionally 
powerful and is portable, so that it can be put down 
behind any mill in the works, sole plates being pro- 
vided by the mills to which the coiler is firmly bolted 
when in operation. To transfer the coiler to another 
mill it is only necessary to remove four securing bolts, 
sling the machine to a crane by eye bolts fitted, and 
carry it to the new position. The coiler is self-con- 
tained and motor driven, the motor being mounted on 
the machine frame, and is in order to accommodate 
the coiling speed, to the different rolling speeds of 
several mills, a two-speed gear-box is provided. 
Another torm of portable coiler is shown by Fig. 20. 
This is a Torrington design, and carries its own driving 
motor, which can be run at varying speeds to suit 


mill relling speeds. The machine frame is mounted 











FIG 20--TORRINGTON PORTABLE COILER 


on wheels for easy transfer to any mill or circular 
shearing machine in the plant, one pair of wheels 
being attached to an excentric axle, so that they may 
be raised, allowing the machine frame to rest on the 
floor when in its working position. 

The drum type coiler being only suitable for dealing 
with metal not much thicker than sixteen gauge, and 
the roll type machines for metal not much thinner 
than that, it follows that to provide a mill with coiling 
equipment to handle any gauge from the thinnest to 
the heaviest gauges, coilers of both designs must 
be installed and arranged so that either may be used 
alternatively. This duplication of coiling gear is 
quite common in the United States, and an example 
of a high-speed strip mill of the self-contained motor 
driven type with double spindle coiler or blocker for 
the thinner strip, and roll type coiler for thick metal, 


is shown by Fig. 21. Such complete equipments are 

















FIG. 21—COILER FOR THICK AND THIN STRIP 


almost unknown in British mills, whilst the Tor- 
rington company has supplied such installations to 
the majority of the strip mills in the States. 

As will be seen on reference to the illustration the 
roll coitler for heavy gauges is mounted on a hinged 
bracket, which can be swung clear when not in use, 
whilst the two spindles for drum coiling of thin metal 
are seen under the heavy coiler bracket and the lower 
jaw of the automatic “* blocker”’ is visible behind. 
In this case both coilers are belt driven from the mill 
gearing, but in other cases, especially with larger 
mills, an independent motor is provided for the coiler 
drive. It will be understoud that an elaborate equip- 
ment of high-class coiling machinery such as this is 
an expensive item, and, in fact, the cost of the coiler 
may easily represent a large proportion of the total 
cost of this whole mill. 

It is interesting to consider, in conclusion, the relative 
costs of the simple winders described in the earlier 
part of this paper, and of such a*complete equipment 
as that just described, putting aside hand-operated 
winders. The simplest form of belt driven coiler 
would cost, roughly, £20, whereas the complete double 
spindle blocker for light gauges and alternative roll 
type coiler for thick metal, complete with independent 
motor for a large mill may easily cost as much as 





£600. There are all gradations in cost between these 
limits, and the modern mill manager and engineer 
can select the machine which will best suit his working 
conditions, at a cost within his spending capacity, 
and while there are as yet probably very few British 
cold rolling mill firms which would favour such an 
expense as the larger figure mentioned above, for 
coiling equipment, it is obvious that such heavy capital 
expenditure is profitable to their American com- 
petitors, and it is satisfactory to find that the more 
progressive mills in this country already fully appre- 
ciate the advantages of powerful and efficient coiling 
equipment, and practically all the coilers of the more 
modern types described in this article are in operation 
in British mills. Moreover, where one up-to-date 
coiling equipment has been installed in a mill, in many 
cases the experience gained with it has resulted in 
repeat orders being placed for similar machines to be 
worked in conjunction with other mills in the same 
plant. 

Although in the writer’s opinion a great many 
British mills are working at a disadvantage with 
excessively low rolling speeds, and inadequate and un- 
economical coilers, it is not intended to recommend 
that every mill should be equipped with the most 
expensive and elaborate coiling devices, regardless 
of cost and of the trade conditions under which the 
mill may be working. The selection of proper coiling 
apparatus requires careful study and as much atten- 
tion as should be given to the mill itself. For any 
given duty and output condition, coilers are available, 
which are more suitable and economical, not only in 
regard to manufacturing costs, but also to capital 
expenditure, and, if this very incomplete summary of 
modern progress and practice in regard to the coiling 
of metal from the cold rolling mill succeeds in inter- 
esting and informing those in charge of works in the 
country, it will have served its purpose. 








Ship Propulsion Research. 


IN a paper on * The Economy of Tank Testing of Ship 
Forms and Research in Ship Propulsion,’’ which was read 
by Mr. G. 8S. Baker, of the William Froude National 
Experiment Tank, before the North-East Coast Institution 
of Engineers and Shipbuilders on Friday evening last, 
January 28th, some of the more important aspects of the 
national necessity of tank experiment work were discussed. 
In opening his paper, Mr. Baker said :—If we claim to be 
the leading shipping nation of the world, and, being such, 
wisls to retain that position, it is evident that, as other 
nations advance in organisation and in knowledge, we 
must also advance to at least the same extent. So far as 
the building and running of ships are concerned, this means 
that the only truly economical course is to pursue research 
and test work in this country to the same extent as is done 
in other maritime countries. - Failure to do so will assuredly 
lead to a slow and painful demise. 

Whatever may be said of the international character of 
research in general, in an imperfect world, its commercial 
application is national. The National Experiment Tank 
exists, among other things, to ensure to the reasonable 
owner and builder that the scientific knowledge which has 
been gathered by tank work shall be expressed in his ship. 

We have a gift as a nation for improving on other people's 
ideas, which has served us well in the past, but other 
nations have sedulously cultivated the same quality, and 
science has entered the industrial field. We must be 
scientific or be compelled to follow our neighbour, as in 
the above examples, a process which is not economical. 
Experience and natural ability must both be guided by 
science if successful results are to be obtained, and this 
applies to shipbuilding as well as to other industries. It 
may be said that this is realised in the industry, but the 
facts are against this statement. The number of ship 
designs passed last year by Lloyd's in this country was 
something approaching four times the number of designs 
which were tank tested—-when a reasonable allowance ig 
made for the work of all English tanks. 

Apart from the national, there is the local or personal 
economy to be obtained from research and test work. 
Briefly, one may say that to the builder : 


(a) Tank research pleces at his disposal a mass of data 
on which approximate designs for tendering purposes 
can be rapidly and with certainty completed as regards 
power, &c. 

(6) If this design becomes a contract, an experiment 
tank will settle the exact shape of hull, propellers, &c., to 
give the best results. Reasonable advertisement is 
good economy, and no better advertisement is to be 
obtained by a builder than a few ships giving really good 
results, 

(c) In the case of abnormal designs, power and speed 
contracting can be as close as with normal ones, if a 
tank is used. There is then no need to allow large 
margins for error, ¢.e., to sacrifice displacement to ensure 
a low resistance or to fit unduly large engines to ensure 
obtaining a given speed. 

(d) This is the complement of (a) above. If tank 
results are available, trial results become infinitely more 
valuable for future designs. By their analysis some 
insight into the relative efficiency of engine, propeller, 
and hull can be obtained. 


From the owners’ point of view, the economy of research 
and test in ship propulsion is represented by :— 


(1) The cost of the tests can be regarded in the same 
light as paying insurance. For a relatively small sum, 
the owner is assured that amongst its class his vessel 
will possess a high efficiency as regards speed and cost 
of fuel. With the rapid development of engineering 


science, particularly in the type of engine now being 
adopted, this is of special importance. 





(2) With this high efficiency his ship will stand more 








adverse trade conditions than other vessels, without 

running at a loss. 

(3) There are many problems other than hull form and 
propeller efficiency in fine weather, which enter into the 
economy of ship running, such as speed keeping, rough- 
water resistance, steering, &c. This is not the place to 
deal with these in detail, but it must be pointed out 
that many of these items could be dealt with experi- 
mentally, and it is the worst possible economy to ignore 
this fact. One can be sure that others will tackle such 
problems and secure any advantage to be gained by 
such research. 

(4) The contending claims as regards propulsion, &c., 
of different or special types of hull or propellers can be 
definitely settled by properly arranged tank tests. 

It is left for the business man to say whether under 
such circumstances the expenditure of £200 to £400 in- 
volved in the complete tank testing of a ship costing any- 
thing from £20,000 to several millions of pounds, is not an 
economy. 

The case for the economy of tank research reste far more 
on its national value than on any advantage to individuals 
Tank research is more than an economy ; it is a necessity 
in competing with other nations. 

In the second part of his paper Mr. Baker deals with 
the increasing variety of tank work and illustrates some 
of the advantages which accrue from such work by some 
notes on phases of the propeller problem. The question of 
the shaft webs and brackets is considered, and a method of 
setting these correctly by means of tank experiment is 
referred to. Direction of rotation of propellers is further 
discussed and some notes are given on the shape of pro- 
peller losses and the effect of shape on efficiency. The 
question of propeller rake and skewback, and the advan- 
tage of raké in single-screw ships, is then dealt with, after 
which a concluding section of the paper deals with the 
general advantages, application and limiting conditions 
affecting the use of propellers with blades of aerofoil cross- 
section. In an appendix a review of the work of the 
William Froude National Experiment Tank is given. We 
note that in 1924 fifty-one models were tested for hull 
resistance, and twenty-six designs were tested, nineteen 
with propellers. The figures for 1925 were somewhat lower, 
but in 1926 sixty-two models were tested for hull resist- 
ance and thirty-two designs, of which twenty-three were 
tested with propellers. Of the thirty-two designs, three 
were improved 8 per cent. and over on hull change, and 
two 6 per cent. and over on propeller change. In three 
cases the hulls were tank designed, requiring no change 
to be made, and in several othercases hulls were improved 
to a smaller extent and new propellers proposed to secure 
desired revolutions. The work of the Tank last year also 
included dealing with three rudders and the plotting of the 
stream lines for the after bodies of four hulls, as well as 
attempting a steam trial and analysing five sets of trial 
data 








MANCHESTER ASSOCIATION OF ENGINEERS. 


Tue Junior Technical School and its relation to Engi- 
neering "’ was the subject of a paper read before the Man 
chester Association of Engineers by Mr. 8. Howden, M.Sc. 
at a meeting held on Friday, January 28th. The objects 
of the author were to state what a junior technical school 
is, and to exhibit some of the work carried out in the school 
with which he is connected in Openshaw. He said the 
boys were recruited from the elementary schools at an 
age when they had formed some idea of the main branch 
of service in which they wished to earn their living, the 
parent being called upon to sign an agreement that his 
son would attend the full course of two years and enter 
productive industry. They were neither * trade ” schools 
nor vocational schools, and as much as eight hours per 
week were given to English subjects. The subjects dealt 
with were English, history, geography, mathematics, 
science, drawing, workshop practice and drill and gym- 
nastics, the aim being to make sure of the fundamentals, 
attain manipulative skill, and form a habit of tackling 
mathematically any problem which was susceptible of 
mathematical treatment. The boys had to be able to read 
intelligently engineering literature, which required some 
mathematics. Drawing consisted for the most part of 
geometry and machine drawing from prints and models, 
representing real details of modern practice given by local 
engineering firms. The general elementary science which 
formed part of the training during the first year was 
divided into two groups, namely, (1) dealing with methods 
of measuring, length, area, volume, mass, density, pres 
sure, &c., and teaching the use of callipers, vernier, micro 
meter screw gauge, hydrometer, balance and pressure 
gauge; (2) dealing with the properties of materials and 
the differences in the behaviour of materials when force 
was used. When this preliminary work had been accom- 
plished, the time devoted to the subject in the second year 
was divided as follows :—Physics, one and a-half hours ; 
chemistry, two and a-half hours; and mechanics, three 
hours. Six hours per week were devoted to workshop 
practice and patternmaking. The question of * costing’ 
was introduced in order to make the lads see the mutual! 
dependence of the various departments of a factory and 
the meaning of overhead charges, both inside and outside 
the works. Other important features of the training were 
visits to local foundries, the making of mechanical models 
from the students’ own drawings, and calculations and work 
on the common kinds of machine tools. On leaving the 
school the boys could continue their technical education 
in the part-time day department of the Manchester 
College of Technology. The author maintained that these 
junior schools had fully justified their existence, and said 
that by making use of them engineering firms could get 
some return for the rates paid for théir maintenance. 








Ar a conference at Plympton on Friday, January 21st, 
of representatives of the authorities concerned, a scheme 
was approved for the provision of a water supply to Brixton 
and Newton Ferrers, which involves the laying of 6 miles 
of mains and the construction of a service reservoir at 
Newton Ferrers 
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The Use and Economy of High- 
pressure Steam Plants.* 
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(Continued from page 109.) 


Tux Maryn Ineivences or Hien Stream Conpirttions. 


Materials.—-On all attempts to reach extreme pressures 
and temperatures the problem of materials exercises a 
controlling influence. It represents the main factor 
limiting the boundaries of ultimate achievement, and the 
main difficulty restricting advance thereto. Higher 
pressures and superheats, through stress action and the 
weakening influence of temperature, increase the severity 
of the conditions inflicted on the materials in a sort of 
double progression. The boilers and turbines are con- 
cerned, in differing degree, and it is essential to appreciate 
how the strength and usefulness of metals are affected, if 
any genuine estimate of the difficulties of advance is to 
be formed. 

The quality of the resistance offered by a material to 
corrosive and erosive influences will always arise in steam 
plant applications. Whatever degree of excellence this 
resistance may attain under moderate conditions of work- 
ing must be maintained at the higher values. This aspect 
of the subject of materials raises wide issues not capable 
of reasonable treatment here; but it is fairly clear that 
the steady development of modern materials can meet the 
requirements satisfactorily. Both Sir Charles Parsons 
and Sir Robert Hadfield have referred to the excellence 
of the newer materials—presumably nickel-chrome steels 
and alloys—in this respect, and are apparently satisfied 
with the promise. In any case, corrosion is not purely an 
effect of higher steam pressures. It is present and trouble- 
some to some extent in normal conditions, and the natura! 
tendency to greater care in the elimination of impurities 
and occluded gases in the feed water will probably reduce 
the difficulties to reasonable limits, even at higher tem- 
peratures. And, in any case, the matter takes a secondary 
place in comparison with the waning strength of metals 
as the temperature increases. 

But one side of this matter might be referred to in 


Fic. 1.—Reduction of Strength by Creep. 
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passing, as it is not fully appreciated. It has been shown® 
that a hot boiler tube, above a certain temperature, 
produces some slight dissociation of the steam, with evolu- 
tion of free hydrogen—and presumably oxidation of the 
metal. The effect is just of reasonable magnitude at or 
above a metal temperature of 900 deg. Fah. with ordinary 
boiler tubes, and increases rapidly thereafter. If this 
should prove fundamental and general with all metals a 
limitation of some moment is introduced ; but it is per- 
haps probable that special materials will delay the critical 
condition. 

The reduced strength of metals at high temperatures is, 
however, the primary and most definite effect to be con- 
sidered, and in this connection the notable work of recent 
years on the phenomena of “ creep” takes on a’ special 
significance. It provides as it were a new and more 
stringent basis for judgment of the applicability of metals 
in the higher temperature ranges, and certainly displaces 
the strength figures, commonly determined by direct test, 
as the criteria of value. 

A metal subject to stress over a period of time at a 
temperature above some moderate and characteristic 
limit will fail, by creep, at a much lower stress than that 
indicated by a straightforward break after heating. This 
feature has been adequately demonstrated, and Professor 
Lea's paper* before this Institution two years ago provides 
a very clear exhibition of the effects. For any temperature 
the stress causing ultimate fracture depends on the time, 
but a limit is finally reached below which failure will not 
eccur. This is the “ creep limit’ for the metal at the 
temperature of investigation ; and when determined for a 
series of values the “ creep limit curve ”’ is obtained. This 
curve must take the place of the usual strength-temperature 
diagram. 

Thus, taking the direct strength under a “‘ quick break ”’ 
at any temperature as the basis figure for that tempera- 
ture, Fig. 1 shows the percentage reduction of this apparent 
strength by creep effects, for a few different materials. 
Fig. 2 shows, in another way, the relation between the 
direct-strength and creep-limit curves for the carbon 
steel and the nickel-chromium alloy of Fig. 1, the former 





* The Institution of Mechanical Engineers. 

“On the Production of Hydrogen by Steam in a Hot Boiler 
Tube, ” Porter, — of the Royal Technical College, Decem- 
ber, 1925, page 14. 

* Effect of Low and High Temperatures on Materials,” 
7 Procewsings.” I. Mech. E., December, 1924. 


representing the effect for an ordinary material and the 


; latter displaying the highest creep limits that have so far 


been reached. It will be appreciated from these diagrams 
that the effect is quite extraordinary. In view of it, non- 
ferrous materials of the brass or bronze type practically 
cease to have any real value in the high temperature field. 

The consequences of the fact of creep failure simply 
amount to the degeneration of what is commonly under- 
stood as a factor of safety, on a stress basis, into a mere 
margin of safety, on a temperature basis. Thus, the carbon 
steel of Fig. 1, if subject to a stress of, say, 7 tons per 
square inch at 900 deg. Fah., would have an apparentiy 
ample factor of safety as based on direct strength, but 
would have no real margin of safety on temperature con- 
siderations. While, in general, the first method of judg- 
ment might be as good as the other when it was certain 
that the temperature value would not be exceeded, it 
ceases to have any merits when—as in boilers—the metal 
temperatures are not necessarily confined within narrow 
limits. 

The general order of creep effects, and the type of rela- 
tionship between creep limit and direct strength curves are 
fairly similar for different metals, and it has been shown 
that the time, e hours, that will elapse before fracture 
occurs under a stress S tons per square inch at temperature 
6, is expressible in the form 

a, (0, — 6) 
1 — (0, — 6)(6, + A, 
where a and / denote coefficients that can be determined 
by experiment, and @, is the temperature at which the 
stress S would produce practically immediate failure. 

If equation (1) gives a negative result, the conclusion is 
that failure will not take place under the conditions 
employed. The point falls on the safe side of the creep- 
limit curve, and the degree of security is then measured 
by the temperature margin 4@, which may be read from 
a “ creep-strength ” 2, or, in the 


e (1) 


- 8/0) 


curve, such as in Fig. 2, 
notation of equation (1), is expressed by 
1 

b, + By 50 

If the temperature is liable to a fluctuation exceeding 
this, the security vanishes. 

The points dealt with represent the salient aspects of the 
materials problem in brief summary. They are hardly 
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a6 = (0, —8) 


Fic. 2.—Creep Limit Curves 
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the whole matter, however. Even when the temperature 
margin may appear reasonable, the metal is not necessarily 
clear of the possibility of trouble. There may be very 
limited elastic properties, and a certain initial flow may 
occur. Creep failure might then become possible in a 
cumulative manner by stress increase due to distortions 
that are not accommodated. Hence, design with moderate 
temperature margins require¢ extreme care, and a really 
profound knowledge of the properties of the material 
employed. 

In so far, then, as the problem of materials can be 
reduced to a simple and single point of view, it may be 
considered expressed by the conception of the temperature 
margin. 

Boilers.—Many notable changes have occurred in boiler 
practice. . The idea of high unit powers seems to have 
created the ambition of a single boiler turbine condenser 
system, and, although this is not actually achieved, the 
advance in the mere dimensional aspect of boilers has 
been most striking. But such an advance was really always 
open. It is not a necessity of high pressure. It is only an 
outcome of the more intensive development in all direc- 
tions that has accompanied, or has been prompted by, 
the movement towards higher economy. 

Very much the same remark could be made regarding 
most of the obvious features of this line of development. 
Improvements in stoker practice, employment of pul- 
verised fuel, changes in furnace dimensions and opera- 
tion, the careful control and study of combustion, the 
development of radiant heat elements in the form of the 
much-discussed “‘ water walls” or of radiant type super- 
heaters, the partial disappearance or complete elimination 
of the economiser ; and the development of air pre-heating 
on a new scale—these were all possible to the ordinary 
steam plant, and in a technical sense are only remarkable 
because of their concurrent development. 

The most direct effects of -¥ call for higher pressure on 
boiler design are exem by three new methods of 
steam generation that ay reached the stage of full- 
scale trial within recent years. These are the Benson 
“critical pressure ”’ boiler, the Atmos “ revolving tube ” 
type, and the Léffler system. Each endeavours to over- 
come in a different way the troubles incidental to steam 
formation by violent ebullition. All have been fully 





5 “ Failure of Metals by Creep,”’ Kerr, “ Proc.,”’ Inst. Engi- 
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described in the technical Press*, but information on which 
to base judgment of values is rather meagre. 

These new methods are ingenious, and are, in a sense, 
more notable developments of the period than are exhibited 
by the elaborations and perfection of standard practices. 
But they have hardly yet affected boiler methods, and 
with probably the single exception of a large plant for 
Czecho-Slovakia on the Léffler system, all the major instal 
lations are of well-established types. To a critical view, 
although unsupported by full evidence, the Benson and 
Atmos methods would appear rather extreme attempts to 
overcome moderate difficulties, and the Léffler process, 
wherein the combustion gases are wholly concerned with 
superheating, promises to express all boiler difficulties 
in terms of superheater difficulties, and to create extreme 
conditions not less onerous than those of radiant type 
superheaters. 

Our immediate concern is the hindrances to pressure 
advance; and none of these new methods can really 
promise immunity from the essential difficulties. These 
difficulties are clearly displayed by the paramount re 
quirements of pure feed water and the reliability of 
materials. 

The feed-water problem is of increasing seriousness as 
the operating pressures and temperatures rise. The solu 
bility of those substances that produce scaling decreases 
with rise of temperature, and they must be reduced or 
eliminated by suitable treatment. Even although evapo- 
rator make-up alone is used, a slight condenser leakage is 
sufficient to cause trouble. The employment of a double 
condenser arrangement in marine work, as in the King 
George V., would appear a necessary safeguard in such 
application in order to permit of immediate attention if 
salinity of the water should be detected, and to permit 
this without stoppage of the plant. 

The pre-treatment of feed water to remove the hard 
scale-forming bases, by methods that do not produce 
harmful gases in the steam, is a chemical problem of some 
magnitude. On the other hand, the proper de-aeration 
of the condensate to remove oxygen and other gases that 
may aid corrosion is an engineering operation largely met 
by the adoption of closed feed systems and de-aerators 
The conjoint employment of all such methods appear to 
lead to satisfactory results. And it is highly probable that 
any required degree of perfection to safeguard the boiler 
elements and the turbine expansion passages can be 
attained for any pressure and temperature within the 
limits at which the materials difficulty takes precedence 
of all others. 

This materials problem may be set as a consideration 
of the metal wall temperatures as the operating conditions 
become more severe. The high-presure boiler, as it appears 
to be developing, may be taken as composed of a radiant 
heat absorbing section—water walls and lower tube rows 

a first boiler section, an intermediate or * interdeck ” 
superheater element, a second boiler section, and an air 
pre-heater. The economiser promises to disappear as its 
direct function is so well performed by stage feed heating, 
and its beneficial influence in “* flattening "’ out the boiler 
efficiency curve is adequately performed by the pre 
heater. Any inclusion of steam re-heating elements 
within the main boiler setting only raises the same pro- 
blems as of the primary superheating section. 

The tubular furnace walls receive heat by direct radia 
tion. There is little real knowledge of the magnitude of 
this effect, but it appears to be reasonable to assume that 
the total heat received is a proportion of the total furnace 
heat depending on the ratio of the heat developed to the 
absorbing surface presented. Several American writers 
have recently dealt with data of the kind from the large 
boilers now in use, and present the results in this order. 
A more elaborate study of the matter might be possible, 
but would be fruitless at this juncture, and for the simple 
purpose in view, since it would depend on those data 
that seem already well met by the method mentioned. 

It follows that the heat absorbed per square foot of 
radiant surface is expressible by— 

Q=n.C.F/X 
heat per square foot radiant 
second. 
C = coal per second. 
X = surface in square feet. 
F = heat per Ib. coal. 
For » Orrok® has given the expression 
l 
are 
1+L* a 
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surface per 
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# (4) 


where L is air per pound coal, and in this form the radia 
tion equation merely represents an adaptation of an old 
formula of the kind. 

No matter how the tubes receive their heat externally, 
the transmission of this heat to the fluid within is by con 
vection, and a rough estimate of the order of the wall 
temperature may be made by convection methods. 

In the fully convective transmission of heat from a gas 
at temperature T, through a metal wall at @, to an internal 
fluid at ¢, the heat per square foot per second is 

hy (Ty — 0.) = hy’ (0, — 4) == hy (Ty — 4) (5) 
in which h, is the transmission coefficient, gas to metal ; 
h,’ the coefficient for metal to fluid; and /, the usual 
‘‘ overall” experimental coefficient that ignores the wall 
temperature. The suffix , merely denotes that this is the 
first case of the kind here. These /,’s are really approxi- 
mate representations of the Reynolds's coefficients, and 
therefore the ratio of h,’ to h, may be taken as— 

hy’ _ 8" py’ v," - 
. — "7 i 
hy 1A Us 
where s, p and v are respectively specific heat, density and 
speed of the fluid. Strictly, such a ratio should have a 
correction factor, acting through viscosities and con- 
ductivities, to allow for the effects of the viscous films ; 


(6) 





“The Benson Boiler,” Power, May 22nd and 29th, 1923; 
Ta Enoiveer, February 22nd, 1924; “The Atmos High- 
ressure Boiler,”” Tax ENGINEER, February 27th, 1925; “ The 
Daffler System of High-pressure Steam Generation,” Engineer- 
ing, April 17th, 1925. 
7“ Radiation in Boiler Furnaces,” 
ing, February, 1926. 
8 “ Radiation in Boiler Furnaces, 
March, 1926. 


Broido, Mech, Engineer- 


” Orrok, Mech. Engineering, 














Fes. 4, 1927 


THE ENGINEER 





127 











but in view of the controversial and relatively small nature 
of such corrections, together with the essentially simple 
and general guidance sought, slaborations of this kind may 
be excluded. 

From (5) and (6) it follows that 


h,’ 


and, since in this case A, (T, 


1), 
Q, 


hy, (r, + 
t,) 
there follows 
ee ven 
hy (*% + 1) 

The quantity A, (r, + 1) is roughly constant, and for 
gas-metal-water conditions may be of the order 0-43. 
But with water walls the outlet fluid may be practically 
saturated steam and with a specific heat ratio, water to 
steam of, say, two to one, the quantity /, (r,; + 1) may be 
taken as 0-22. 

According to the radiation data available, a figure of 30 
for Q would represent a fairly high value, commensurate 
with a rather small radiant heat surface. But since, even 
with large surfaces, the heat absorbed may vary at different 
parts, and in any case when the side walls are not water- 
cooled, the lower tube bank presents only a moderate 
surface to the furnace, the value may be taken as reason- 
able. It is impossible to meet all the probable conditions 
without losing the desired simplicity, and it may be 
essumed that for any arrangement there is always some 
forcing rate at which this transmission is possible. 

Hence it would appear that the radiant heat metal 
surface may be, roughly, about 140 deg. Fah. above the 
temperature of the steam. Many steps in elaboration of 
the analysis are obvious which would lead to a more 
complex order of change with steam pressure, but all of 
them are rendered inconclusive by inadequate data at 
some essential point. 

The simple result obtained leads to the metal tempera- 
tures shown in Fig. 3. Even up to the highest pressures 
the temperature does not appear excessive. It should be 
appreciated, however, that internal scaling of these tubes 
is a critical matter. Owing to the dependence of the 
radiation on the fourth powers of the temperatures even 
a considerable rise of the metal temperature would hardly 
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affect the heat absorbed, and a very moderate scale forma- 
tion might easily lead to prohibitive temperatures. 

But even without such an effect the metal wall tem- 
perature in this case provides no real basis of judgment. 
It is the temperature margin on the creep limit that should 
be employed, and for this the stresses are required. 

For a tube subject to an internal pressure, P Ib. per 
square inch, and transmitting heat Q B.Th.U. per square 
foot per second from the outside inwards, the maximum 
stress in pounds per square inch is given by 


ee 
E.c.Q.b) 7%, | 


» fl + 2%) (8) 
hi : (1 — a2J 2k(l -oit—- ' 
in which b external radius, inches. 


x” = internal radius/external radius. 

E = modulus of elasticity in pounds per square 
inch, 

¢ = coefficient of expansion per deg. Fah. 

k = coefficient of conductivity in B.Th.U. per 
second per square foot per inch. 

¢ = Poisson’s ratio. 

Taking a tube 4in. external diameter and }in. thick— 
as used in the Hell Gate station boilers* in America—the 
stresses are as shown in Fig. 3. It should be noted that 
the assumption of the same tube thickness for all pressures 
is quite legitimate, since any attempt at thickening to 
meet the pressure stress in the first terms of (8) would 
increase the temperature stresses given by the second term. 

By means of the wall temperatures and stresses so 
obtained and the creep limit data of Fig. 2, it is easily 
possible to determine the temperature margins shown by 
the upper curves of Fig. 3. 

It will be observed that at the highest pressures the 
security, in the case of ordinary steel, has practically 
vanished, and that to obtain thereat the same margin of 
safety as this material provides at the lowest pressure 
would necessitate the employment of special metals. 
It should also be remarked that the use of “ fins ’’ on these 
tubes may easily produce high local temperatures and 

*“Water-lined Furnace Walls for Power Station Boilers,” 
Engineering, January 16th, 1925; “ Water-cooled Furnace 
Walls,” by H. D. Savage, Year Book, Amer. I. and 8. Inst., 1925, 


stresses, that would render the margins displayed in Fig. 3 
rather generous in their allowance. 

The lowest tube rows of the boiler are in much the same 
condition as the side walls. But the superheater tubes 
above the first boiler section deserve a little consideration, 
and the corresponding treatment for this case may be 
briefly outlined. 

The heat transmission here is purely by convective 
processes and the corresponding equation to (5) may be 
written 


hy (T, . 9) = h,’ (6, = ty) = h, (T, —t) . (9) 
and with rs = %. 
there follows : 
T, —¢ , 
0, = s *) 7 =r 10 
= (a7) +4 (10) 


To serve the present purposes a value of 25.may be 
taken for r,. This corresponds to a rate of combustion gas 
flow of about 3 lb. per second per square foot of flow area 
and a steam speed within the tubes of about 50ft. per second 


Fie 4 —Temperature Streas Effects in Superheater Tubes 
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at the lower pressures. While the latter may be high for 
low pressures, the employment of a constant r, value 
probably renders the corresponding value low at the high 
pressures, and this may somewhat exaggerate the rise of 
6, with steam temperature. It may also be assumed 
that by the time the combustion gases reach the super- 
heater tubes they have been cooled to, say, 2000 deg. 
Fah. The value of ¢, can be taken as the total steam tem- 
perature in any case, as with a counter-flow arrangement 
the inlet gases first meet the outgoing steam. 

With these various conditions applied to equation (10), 
the metal wall temperatures of Fig. 4 are obtained, as 
based on total steam temperature. These are naturally 
higher than the radiant water-cooled surface temperatures 
of Fig. 3, but the stresses are not now so severe. For these 
the similar equation to (8) is 


2 lo : 
f— PeLtat _ Ech (T, — 4) 4 a i} (11) 
s \r—29) * 2k0i—e) — 
in which the only change is the substitution of A, (T, — 4) 
for Q. 


With tubes 2in. external diameter and 0-15in. thick 
the stresses shown in Fig. 4 are obtained. In this pro- 
cedure pressure and total temperature have been allowed 
to progress together in such a manner that the superheat 
is practically the same at all pressures. Owing to the 
relative smallness of the temperature stresses in this case 
it would be possible to counter the effect of pressure to 
some extent by tube thickening, but the stresses are not 
very severe and the correction need not be made here. 

With the metal temperatures and stresses established, 
the temperature-margin curves are obtained as before, 
and it will be seen that the conjunction of higher tempera- 


much the same degree of security—or insecurity—as the 
combination of higher stresses with lower temperatures in 
the radiant heat surfaces of Fig. 3. 

For radiant type superheaters the procedure would be 
a combination of the two cases already studied. If it be 
assumed that the radiation per square foot is the same in 
such an arrangement as has been taken for the side walls, 
severe issues are raised. The calculation for wall tempera- 
ture 6, would be by 

Q 


= 
hy (tr. + 1) 


and for stress by equation (8); for Q 
3in. external diameter and 0-20in. 
lead to Fig. 5. 

It is obvious that the employment of this type of element 
would be seriously restricted by pressure and tempera- 
ture advances, and it may be presumed that this limitation 
will affect its use with ordinary boilers at high total steam 
temperatures, and will exercise the main restraining influ- 
ence on the maximum temperatures open to the Léffler 
system. 

Air pre-heater tubes are not subject to any severe stress 
action, and the wall temperatures will not be high except 
in the event of considerable advance in combustion air 


+ ty 


(12) 


30 and tubes of 
thick this would 





page 114, 





temperatures. It is sufficient to notice that the tube tem- 


ture and lower stress in the superheater tubes leads to | 





| perature in such cases is practically the mean of the air 


and gas temperatures, owing to the similarity of the fluids 
and their conditions of flow on the two sides of the tube 
wall. Hence, with, say, a 200 deg. Fah. difference between 
the chimney and inlet air temperatures, and a counter-flow 
arrangement for the gases, the maximum tube temperature 
would be roughly 100 deg. Fah. above the final combustion 
air temperature. This leads simply to Fig. 6, which shows 

| the growth of the wall temperature consequent on any 

| attempts to exploit higher air temperatures, on the 

| assumption, of course, that the boiler surfaces are arranged 
to suit. 

The conceptions that have been formulated, and the 
facts that have been portrayed, in this study of metal 
temperatures are admittedly approximate. The methods 
have been kept within quite moderate bounds, however, 
and the results are by no means the worst that are possible 
in a boiler not in the best condition and subjected to forcing. 
The net consequence of the points that have been made 
must be recognised as the simplified issue of the materials 
question arising in any progress towards high pressures and 
temperatures, and any steps in such progress that do not 
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fully contemplate such influences must be deprecated. 

Turbines.—Under moderate steam conditions there has 
always been, with large turbine units, the outlet end pro- 
blem of the leaving loss. The employment of high pres- 
sures introduces an inlet end difficulty also. The exhaust 
end demands the adequate accommodation of huge steam 
volumes ; at the inlet end there arises the question of the 
efficient guidance of very dense steam in small passages. 
The outlet problem has led to the subdivision of the end 
stages in double flow or “ multi-exhaust ” systems, and 
the high-pressure end difficulty leads likewise to the 
separation of the turbine sections, so that the high- 
pressure conditions may be dealt with apart, in a small 
compact cylinder suited in size and design to the extreme 
densities and temperatures at inlet. 

The material of such a unit will have to be capable of 


Fic. 6.—Air-Preheater Wall Temperatures 
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withstanding fair stress at considerable temperature, but 
generally the proposed temperature of operation is a 
sufficiently clear indication of the severity of the conditions, 
since it should be possible to design for the same stresses at 
all pressures. With high temperatures, the likelihood of 
casing distortion may require special consideration, and 
the necessity for symmetrical design and the avoidance of 
extraneous steam pipe thrusts is obvious. Owing to the 
small clearances allowable, distortion must not occur, and 
with anything approaching small temperature margins 
on the creep limit, there is absolutely no security. - But as 
only a relatively small portion of the turbine material is 
subjected to the highest temperature of the steam, it is 
possible to employ special metals for these parts. 

In such circumstances the main influence of high steam 
conditions on the turbine is measured by the effect on the 
stage efficiencies, and the modification of these charac- 
teristic values by pressure advances requires consideration. 

The authors have elsewhere’® developed their main 





10 “ The Limiting Possibilities in Steam Plants,” ‘*‘ Proc.,’ 
N.E. Coast Inst, Engrs, and Shipdrs,, February, 1925, 
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arguments in this connection, but a brief recapitulation 
may be permitted for the sake of clearness. 

The necessary employment of a separate casing for the 
high-pressure end permits the adoption of the best speed— 
by gearing or by separate drive—and a definite guidance 
to the proper speed relationship between the special and 
ordinary turbine sections is afforded by the condition of 
constant dise friction loss. 

To effect this, the value of 


(yo (D*) 


where V specific volume, 

u = blade speed, 

D = diameter, 
should be kept constant. The blade speed may be main- 
tained constant by allocation of the same heat per stage 
at all pressures, and since, then, the diameter varies in- 
versely as the revolutions, the dise loss appears of the 
order 


Zo -¥ 
where R represents speed of rotation. If z, is constant 
RK must vary inversely as the square root of the steam 
volume. The product of initial pressure and volume 
(P, and V,) may be taken as constant and the speed of the 
high-pressure section is then 


R x VP,. 


Hence the disc loss for any state at volume V is given by 
Zz, o : (13) 
1 P, y bs 

The same argument does not, of course, apply to the 
normal pressure range of the machine. Below, say, a 
pressure of 200 lb. per square inch, the speed is unaffected 
by initial pressure, and then 

a ae 

The scheme so developed would result in an approxima- 
tion to constant efficiency conditions if this type of loss 
were alone active. But baving settled the speeds and there- 
fore diameters, the variation of other loss factors must be 
accepted as a consequence. 

It may be advanced that this process of establishing the 
order of effects by the primary assumption of constant 
dise loss is not general enough, since it is hardly of direct 
significance in the case of the reaction turbine. But this 
type must also seek small diameters at high speeds in the 
endeavour to obtain the maximum blade heights with 
increasing steam densities, and the order of variation 
established by consideration of a characteristic impulse 
type loss serves the purpose as well as any other method 
that might be devised. 

The nozzle and blade losses, or steam-way losses gener- 
ally, must contain a large factor simply dependent on the 
steam-flow energy, which is therefore a constant effect 
with equal heat allocation per stage under different initial 
pressure conditions. Hence, say 
(15) 

But a portion of the steam passage influences must 
reflect the size factor also, and hence will have a variable 
effect. This is rather difficult to assess, owing to the lack 
of knowledge of the component factors in flow losses, but 
it might be simply imagined proportional to passage 
length and inversely as the square root of flow area A. 
The area may be taken directly as the specific volume V ; 
while the length, which will hardly reduce so rapidly as 
the diameter, may be allowed a variation as the square 
root of the diameter. Hence 


/ 
23.0 Vy 
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and with D and R 4 P, 


] 
R 
there follows 

1 
say P,i . V3 aes 
and, for the range below 200 Ib., not concerned with the 
speed changes 


Z3 (16) 


Zz. oc 1 
“3 JV = 
To allow for leakage effects the simple assumption is 
permissible that minimum and constant working clear- 
ances, to a large extent unaffected by diameter—at least 
where leakage is important—can be established and main- 
tained. Hence, the leakage losses vary with the ratio of 
the diameter to the steam volume or, by the introduction 
of the speed relation, there is obtained 
1 
Zo — s« « 
VvP, 


and, as before, for the non-variable speed range 


(17) 


(19) 


On the basis of a gear drive for the special high-pressure 
unit all stages within this unit should be charged with the 
gearing efficiency «; and, again, all stages working in the 
wet field should be corrected by a factor which is suffi- 
ciently represented by the dryness fraction q. 

To change the proportional statements for losses into 
specific values it is necessary to establish standard losses. 
Suppose that the condition of dry steam at 100 Ib. is 
taken as standard and that the respective loss fractions 
thereat are represented by, Z, &c. Since the stage effi- 
ciency is 


n=q.¢(1 — 32) 


above 200 Ib. pressure, and— 
nf = q(1— 22’) 
below that limit, then by introduction of the known loss 
factors and with due recognition that the standard stage 
lies in the fixed speed range, there follows— 
all . 900Z, 8Z, 63 Z, \|\ * 
" -4-c)—( PV * Pi.vit Py y) it (20) 





and— 


2. , (452, , 222, oy, ‘ 
n= \(1—C) ( yo t+ wi v ype 2D 


When allowances such as the following are made, viz. 
C = 0-10, Z, = 0-03, Z, = 0-07, Z, = 0-03, 
as suitable for the 100 lb. standard stage, the value of » 
ean be calculated for any assumed conditions. To show 
the nature of the variation of the stage efficiency for a 
high-pressure plant, equations (20) and (21) have been 
used for the case of an initial pressure and temperature 
of 1500 Ib. and 900 deg. Fah. respectively, with re-heating 
to the initial temperature of 250 Ib., and exhaust at 0-5 Ib. 


Fie. 7.— Variation of Stage E ficiency. 
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The results are shown by Fig. 7, which gives an indica- 
tion of how the stage efficiency will vary along the expan- 
sion line. 

The normal range efficiencies of Fig. 7 are not impossible 
of achievement, but it would be difficult to say whether 
the fall in the higher pressure regions is excessive or under- 
estimated. But the general order of variation seems 
rational and the equations derived may be allowed to give 
a fair indication of how efficiency is affected by pressure. 
In thermal efficiency considerations of different pressure 
eycles, such an effect must be included; otherwise the 
conclusions are too strongly in favour of the highest 
pressures. 

(To be continued.) 








South African Engineering Notes. 


Industrial Expansion. 


THE progress made in the industrial expansion 
of the Union was recently illustrated in the case of an 
order for 10,000 steel pails, given by the Johannesburg 
Town Council to a manufacturer in the town. The contract 
was secured in the face of heavy competition from all 
quarters. It is interesting to note that all the bolts and 
nuts required by the Council are manufactured in the town, 
while the municipal requirements in the way of tar are 
filled either from Witbank (Transvaal) or Waschbank 
(Natal). It is stated that the hundreds of brushes used to 
sweep the streets are manufactured in Johannesburg, while 
almost all the paint required is made there. In the matter 
of paint manufacture, the Union is now able to compete 
with the biggest manufacturers overseas. All the cement 
used is manufactured in the Union. Even aluminium 
number plates, which had always been imported up to 
quite recently, are now being obtained locally. Among 
recent industrial ventures in the Union was the opening of 
a@ new mill at Melmoth, in the heart of Zululand, which is 
the biggest wattle-extracting mill in the world, and is 
equipped with the very latest in efficient plant. It is 
owned by the Natal Tanning Extract Company. A new 
company has been registered in the Transvaal to trade 
under the name of the Transvaal Corundum Company 
(1926), Ltd. The capital of the company is £75,000, and 
it is acquiring certain property, plant and mineral rights, 
and intends to mine corundum, the expert of which is 
increasing considerably. The house of Schweppes, the 
well-known firm of mineral water manufacturers, has 
established in Johannesburg the largest and most up-to- 
date mineral water factory in South Africa. It is situated 
in New Doornfontein, a part of Johannesburg that is 
rapidly developing as an industrial suburb. The firm 
intends to produce mineral waters under the most hygienic 
conditions. The machinery is of the latest type, while 
the water used is pumped from a bore-hole to a filtration 
plant, after which it is gravitated and again filtered. 
Interesting developments are expected shortly regarding 
the extension of chemical product manufacturing in South 
Africa, as it is understood that a European firm is 
negotiating for the erection of a plant for the production 
of well-known products. In Cape Town at present Wade 
and Dorman, Ltd., structural engineers, and A. and J. 
Main and Co., Ltd., structural engineers, are erecting 
large works not far apart, where they will carry large 
stocks of bridge ironwork, steel trusses, steel plating, 
joists, angles, &c., while compressors for automatic 
riveting are being installed, as are also heavy shears for 
cropping, electric power saws, radial drills, &c. Messrs. 
Main’s premises cover 80,000 square feet of space, and when 
busy some 200 men will be employed. The works are 
supplying at present big single spans of 85ft. for the 
tramway company’s garage, each weighing 2} tons; also 
the steelwork for the Government’s new ordnance stores, 





which require about 400 tons. In the near vicinity 
Baldwins (S.A.), Ltd., are erecting works where they will 
carry stocks of steel, plain and galvanised sheets, mild 
steel plates, black sheets, boiler tubes, &c., and will 
install the necessary machinery. Within a radius of half 
a mile to a mile of these works, Price’s (8.A.), Ltd., have 
just erected a candle factory, close to the railway. Just 
behind them is a large site upon which the African Tobacco 
Company, Ltd., is putting up a factory; on the next 
industrial site the Lion Match factory has now got into 
swing in its new premises. Qn the other side of the rail 
way, the United Tobacco Company (South), Ltd., is pro 
ceeding with the foundations of a tobacco factory to cost 
£64,000, all the structural ironwork being supplied by 
Dorman, Long and Co., Ltd.—Wade and Dorman is the 
South African branch of the firm. In the same locality 
the South African Woollen Company has quite recently 
opened its new woollen factory, which is four times the 
size of the old one, and employs about 500 hands. In 
addition, there is a number of smaller factories being built 
in this industrial area. Similar activity is reported from 
other centres, especially Johannesburg and Port Elizabeth 
In the latter place the General Motors (S8.A.) is spendiny 
£14,000 in the extension of its motor car assembling factory, 
where, in addition, many parts are made and bodies built 
A new boot factory is being put up for the Port Elizabeth 
Boot Factory, Ltd., and the British United Shoe Machinery 
Company is making big additions to its factory, and 
£35,000 is being spent by the Boere, Saamwerke Beperk 
on a new wool store with pressing machinery. Taking the 
whole Union, some seventy factories, costing from £1500 
and upwards to £70,000, are now in course of construction, 
and it is probably a record in industrial activity in the 
country. 


Pretoria Railway Workshops. 


The brass and iron foundry at the Pretoria 
workshops is probably, taken all round, the most modern 
in any of the Union Railway workshops, though the estab 
lishment of at least one private firm can claim to be of 
more modern design. A description of the Pretoria equip- 
ment was recently given in an article in the S.A. Railways 
and Harbour Magazine. It consists, together with the 
usual foundry equipment, of two 4-ton cupolas, moulding 
machines, and blast apparatus, reverberatory furnace, 
overhead electric traverser, cranes, sand sifters, grinders, 
pig iron breaker, rumbling machine, air hoist, core ovens, 
sand bins, hydraulic moulding mill, face plates, scales, 
and hand core-making machines. Castings may be of 
either of the following metals :—Grey iron, copper alloys 
i.e., brass, such as used for certain locomotive mountin zs, 
carriage fittings, &c., and bronze for locomotive axle 
boxes. A number of moulding machines are in use. 
Z.A.S.M. type axle-boxes, brake blocks, fire-box moulds, 
&c., are all made by such machines. A hydraulic moulding 
machine for Z.A.S.M. type carriage and wagon axle-boxes 
has been in use for many years at Pretoria, and is capable 
of producing seventy-two moulds per day for axle-boxes, 
or 216 moulds for other articles. The brassfoundry is 
adjacent to the ironfoundry, and is equipped with three 
portable Morgan tilting furnaces of 300 lb. capacity, 
three stationary furnaces, and two reverberatory furnaces. 
Castings of various metals and alloys are produced daily 
in great quantities, such as brass, bronze, white metals and 
aluminium. The white metal is cast into ingots of uniform 
size and shape. These ingots are formed in chills, and each 
one has an identification mark according to the mixture of 
metal. The Pretoria foundry produces all the white metal 
required for the different workshop centres. This prac- 
tice has been adopted with a view to maintaining the 
various white metals in use up to standard mixture. 
Standard mixtures are laid down for locomotive bearings, 
carriage and wagon bearings, and metallic packing of 
locomotives. In each case the mixture has been arrived 
at after years of experience and experimenting. Alumi- 
nium castings are manufactured for the motor section, 
which has developed into a large branch of the Railway 
Administration's service. All furnaces, with the exception 
of the reverbatory furnaces, are coke fired. The pattern 
shop is well equipped with patternmakers’ tools and 
machines. 


Rhodesia’s Copper Mines. 


The Bwana M’ Kubwa mine started to produce 
po towards the end of last year. The first output will 
probably be announced in a few days, and from then on- 
wards regular monthly returns are to be anticipated. 
Bwana M’ Kubwa has now become a big industrial factor 
in South Central Africa, and much interest attaches to the 
company’s future operations. The initial production aimed 
at is 10,000 tons per annum, but that should prove to be 
only the beginning of a larger output. Other rich copper 
producers are also likely to be in operation at a compara- 
tively early date. Rich copper resources are now proved 
to exist, particularly in the stretch of country running 
along the Rhodesia Congo border, wherein promising 
properties are now being opened out. 

Southern Rhodesia is also coming to the front, and the 
Copper Queen, Copper King, Gondia and other properties 
lying between the Sanyati and Umnia rivers and Sinoia 
and the Alaska Mine, in the vicinity of the last-named 
place, are all big potential copper producers. These mines 
are held by the Southern Rhodesia Base Metal Corpora- 
tion, the prospects of which are regarded as being very 
promising. The ores at these mines, although of different 
kinds, are all considered to be very amenable to treatment 
by differential flotation methods. Plants are being installed 
and with a large total ore tonnage it is confidently expected 
that in five years’ time. the metal outputs of these mines 
will run into many thousands of tons of copper per annum. 


Quick Coaling at Durban. 


A remarkable coaling record was put up at 
Durban Harbour on December 4th and 5th, when alto- 
gether 23,825 tons of coal were shipped. The conveyor 
belt contributed nearly 14,000 tons to the total. The 
extension of the conveyor belt, recently made, has rendered 
it possible for two ships, berthed alongside, to be served 
by it. The belt is believed to be one of the longest in the 
world. The total weight shipped during the week was also 
impressive, amounting to 71,634 tons, which is the highest 
since early in 1922, 
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Railway Matters. 


Tue London and North-Eastern ceased on Monday last 
to run trains between Marylebone and the Metropolitan 
and Great Central Joint Committee's station at Watford. 
All the service is now given by the Metropolitan, which 
company is providing more trains. 

A RECORD has just been established in the number of 
suggestions from the staff accepted by the authorities of 
the Underground Company. Out of 433 ideas sent in 
during a recent month 47, or 11 per cent., were accepted. 
The previous best record was 40 acceptances in 1920. 


In our issue of September 10th we recorded that a string 
of empty carriages, stabled in a siding on the Rishworth 
Branch of the former Lancashire and Yorkshire Railway, 
had run back and several been derailed and damaged at 
the catch points at Watson’s Crossing Station. Now we 
have to record that the same thing happened on Friday 
last when 200 coaches were involved and twelve were 
damaged. 

IN connection with the reconstruction and enlargement 
of the station at Dover Priory, the Southern Railway is 
removing the locomotive depét there to near Dover Marine 
Station, where a sea wall is, in anticipation, being built. 
In connection with that work the borough engineer has 
put before the Dover Corporation a proposal that the work 
be continued as a marine walk along the whole extent of 
the beach to Shakespeare Cliff. 

Tue London and North-Eastern Railway is enlarging its 
marshalling yard at Whitemoor, near March, on the former 
Great Northern and Great Eastern Joint Line, at a cost of 
£300,000. There are to be ten reception roads, and forty 
marshalling sidings to accommodate 4000 wagons. Shunt- 
ing will be done by gravitation, with points actuated elec- 
trically. This suggests to us that coal traffic from Don- 
caster and north thereof to the south will be taken off 
the iormer Great Northern main line and placed on the 
Doncaster—Spalding route. 


SLOANE-SQUARE Station, on the Metropolitan District 
Railway, is to be modernised. The station buildings are 
to be in Portland stone and escalators and passimeters 
will be provided. The platforms are lower than usual, 
as clearance had to be given when the line was made for 
the conduit to carry the branch of the old Westbourne, 
in the bed of which the station was built. For that reason 
the platforms are at present reached by a double flight 
of stairs, with an intermediate landing. That arrangement 
will be dispensed with when the escalators have been 
provided. 

THe Great Western Railway has renewed its publicity 
campaign for popularising the 20-ton mineral wagon. 
A rebate of 5 per cent. on the railway charges is made 
whenever that capacity of wagon is used and ]j{d. per ton 
off the tipping and weighing charges at the docks. One 
of the activities of the engineer's department of the railway 
company has been the adoption, construction and recon- 
in conjunction with the chief mechanical engi- 
of hoists and tips in connection with 
the larger wagons. The work at Newport, Cardiff and 
Port Talbot has been finished, whilst at Swansea it 
approaches completion, and at Penarth good progress has 
been made. 


struction 
neer’s department 


THERE has been a considerable amount of correspondence 
in the Press of late as to the want of punctuality of busi- 
ness trains. The officers of the railway companies, when 
seen on the subject, put the blame on the imported coal 
and say that when, in a month or so, it has been used up 
all will be normal. That answer does not, however, reply 
to the charge made in some cases that certain business 
trains have for years regularly run late. That is a fact that 
is awkward—and possibly hard—to explain. and we would 
like to offer the suggestion that the reason is to be found 
in the greater number of season ticket holders, who, of 
course, are the main users of business trains. When we 
say that in 1925 there were 50 per cent. more third-class 
season ticket holders than in 1913, it will be appreciated 
that the stoppages at stations must necessarily be of a 
longer time than formerly. 


THE report by Sir William Hoy, on the operation of 
the railways of South Africa during the year ended March 
$list last, has just reached us. It shows that the receipts 
were £24,151,409, and the expenditure £18,735,235, which 
left net receipts of £5,416,082. After deducting interest 
on the £126,029,725 capital expended, there was a surplus 
to be carried to the revenue distribution account, of 
£1,083,999. The receipts were 11-05 per cent. higher 
than in 1924-25, and the expenditure was 12-22 per cent. 
higher. The ratio of expenditure to receipts was 77-05. 
The number of passengers carried and the volume of the 
goods traffic were the highest yet recorded. Compared 
with 1909—the year before Union—the number of pas- 
sengers showed an increase of 170-59 per cent., and the 
earnings therefrom one of 116-37 per cent. Mention is 
made of the opening, on June 25th, 1926, of the full elec- 
trical services on the 175 miles between Glencoe and Pieter- 
maritzburg. It is too early as yet to speak of the results, 
but one of the passenger trains which formerly required 
8 hours 17 minutes for the 175 miles run is now handled 
in 7 hours 47 minutes—a saving of 30 minutes. On the, 
reverse journey the saving is 37 minutes. Goods trains 
used to be limited in load to from 820 tons to 1000 tons, 
and took 16 hours 30 minutes. Three electric units, mani- 
pulated by one driver and an assistant, now convey 1500 
tons throughout in 10 hours 15 minutes. A dynamometer 
car will shortly be added to the equipment of the admini- 
stration. It has been decided to obtain twenty-five first- 
class saloons on the articulated principle for use on the 
Union Limited and Union Express trains. To afford 
greater security against the accumulation of silt at Colenso 
power-house the solid weir is being replaced by a barrage 
which will consist of four steel gates, each 40ft. clear span 
and one gate 10ft. clear span. Coaches for use in the Cape- 
town suburban area electrification are being delivered 
at the Salt River workshops. The length there to be 
changed from steam operation is 65-3 miles. Automatic 


signalling with day-colour light signals is being provided 
between Capetown and Wynberg on that work, and an 


Notes and Memoranda. 


THe recoverable lead contained in ore mined in the 
United States in 1926 was about 672,000 short tons, as 
compared with an output of 684,073.tons in 1925. The 
production of refined copper was 1,738,000,000 lb., as 
compared with 1,683,000,000 Ib. in 1925. 


PRESIDING at the dinner of the Association of Engineers 
in Calcutta, Mr. McGlashan, Chief Engineer, Port Com- 
missioners, mentioned that India has, down to recent times, 
begun to suffer from a surfeit of self-termed engineers, 
who are neither.qualified by training nor actual experience, 
nor by pseudo degrees from America and Europe to be 
relied upon in the engineering profession. 


Ir is said that Santa Barbara County, California, has 
accessible deposits of oil-soaked sands and shale more than 
1000ft. thick. The oil sand and “ tar-spring "’ deposits 
of Alberta, Canada, all of which may be considered 
accessible, are estimated to contain more than 
250,000,000,000 barrels of oil. These are only two of 
the numerous accessible deposits in various parts of the 
world. 


By means of a new method, devised by a Berlin engineer, 
household garbage is separated and sifted and all cellulose 
ingredients subjected to a special treatment, after which 
they can be turned either into guncotton or artificial silk. 
By distilling the remaining refuse, potato peelings, wood 
and so forth, tar, charcoal and acetic acid may be produced, 
A big plant for the disposal of garbage by this method is 
under construction in Berlin. 


AccorpInG to the American Trade Commissioner in 
Berlin, the coal liquefaction plant being erected by the 
I. G. Farbenindustrie A.-G., on a site contiguous to the 
Leunawerke at Merseburg, will embrace twenty-three 
large new buildings. In ten of those buildings the fine 
coal and dust coal (lignite) will be “liquefied.” Special 
apparatus will be employed to recover hydrogen. In 
addition to the “ oil from coal *’ plant the Leunawerke is 
also constructing a new calcium nitrate plant, two gas 
tanks, each of 2800 cubic metres capacity, new silos and 
a new cooling tower. 





A NEW pig iron which is manufactured in Norway is 
being put on the market by a London firm. It contains an 
exceptionally high percentage of certain alloys, such as 
vanadium and titanium, which two metals bring about 
improvement in the physical properties of the resultant 
steel altogether out of proportion to the small amount 
present. The analysis of this iron, which is branded 
** Lilleby No. 1,” is as follows :—Vanadium, 0-5 minimum 
or 0-6 minimum ; titanium, 0-5; silicon, 0-8 to 1-2; 
sulphur, 0-001 to 0-003; phosphorus, 0-07; manganese, 
0-1 to 0-2; and aluminium, 0-1 to 0-2 per cent. 


In general, the electric field in the atmosphere becomes, 
according to an article in Comptes Rendus by Monsieur T. 
Idrac, less with increasing altitude. The author gives as 
the mean of his results 10-4 volts per metre at 4000 m.; 
5-6 volts per metre at 6000 m.; and 2-3 volts per metre 
at 8000m. From the three balloons that entered the 
isothermal layer of the atmosphere, it was discovered that, 
at the lower limits of it the field assumed a considerable 
value amounting to 30 or 40 volts per metre. The one 
balloon that reached 20,000 m. showed that above 
16,000 there was a regular decrease, 12 volts per metre at 
16,000 m., 5 volts per metre at 17,000 m., and 1-2 volts 
per metre at 19,000 m. 


For the past two decades Canada has been the main 
source of the world’s supply of cobalt. Ores, concentrates 
and residues from the cobalt district of Ontario are shipped 
to the Deloro Smelting and Refining Company at Deloro, 
Ontario, and to United States and European smelters. 
Cobalt is marketed in the form of black oxide containing 
about 71 per cent. cobalt, as grey cobalt oxide containing 
about 76 per cent. cobalt, as various salts of cobalt, and 
as metal. Computed as the sum of the cobalt contained 
in metal, oxides, salts, ores, concentrates and residues 
marketed during the period, the production of cobalt in 
the first half of 1926 amounted to 384,034 Ib., as against 
590,087 Ib. in the first half of 1925. 


Two new leaching methods for the recovery of molybdite 
from the ore have been tested by the American Bureau 
of Mines and are believed to have commercial possibilities. 
In one method the procedure is to extract the ore with hot 
soda solution, acidify with sulphurie acid, add a small 
amount of sodium acetate, and digest with lead sulphate. 
Molybdenum is completely precipitated as lead molybdate, 
which can be converted to molybdenum trioxide. In 
the other process the ore is extracted with warm dilute 
sulphuric acid and the free acid completely neutralised 
with scrap iron. Molybdenum is completely precipitated 
as a hydrate of molybdenum dioxide nearly pure. By 
treating the hot roasted ore with chlorine practically com- 
plete separation of the molybdenum from all other ore 
constituents is obtained in one operation. The distillate 
is quite pure and is easily converted to molybdenum 
trioxide or calcium molybdate. The consumption of 
chlorine need not be heavy and the regeneration of chlorine 
for repeated use seems possible. 


QvEBEC is on the threshold of becoming a rival of 
Ontario and British Columbia as a metal-producing 
province. Up to the present, 90 per cent. of the province's 
annual mineral production, of a total value of 25 million 
dollars, has been of non-metallic minerals, such as asbestos, 
mica, magnesite, feldspar and building materials. Recent 
discoveries of copper, gold and zine are, however, likely 
to make great changes. A branch railway line, 50 miles 
long, has been completed into the centre of the Rouyn 
area of North-West Quebec, and a 1000-ton smelter is in 
course of construction. Rouynville, which did not exist 
two years ago, is a flourishing town, and another town, 
Noranda, has just been incorporated. In the Rouyn 
area 250 miles of roads have been constructed by the 
Provincial Government and the mining companies directly 
interested. Mine machinery and equipment is being 
hurried to the district by the new railway line, and work 
which has been held up owing to transportation difficulties 
is now proceeding apace. The first shipment of bullion 






Miscellanea. 





THe Dawsholm gasworks, Glasgow, is to be extended 
at a cost of £245,063. 


Part of the old waterworks buildings of the Slough 
Urban Council is to be converted into a factory. 


Tue municipality of Swellendam, South Africa, pro- 
poses to expend £15,000 on an electric lighting scheme. 


Tue projects for manufacturing artificial silk in Japan 
have, according to the Chemical Trade Journal, been 
definitely abandoned. 


A LARGE factory for the manufacture of caustic soda 
and chlorine is to be put up by the Mount Lyell Company 
near Sydney, Australia 


AccorpiIne to the Natal Mercury, the proposition to 
construct two deep-water berths, 900ft. and 1200ft. long, 
at Cato Creek, Durban, has been revived and will probably 
be proceeded with. 


DuRtne last year 266,000 horse-power was added to the 
hydro-electric development of Canada, bringing the total 
installation up to 4,556,000 horse-power. Other schemes 
now in course of construction will add 1,700,000 horse 
power to the total. 


Tue Sub-Committee of the Glasgow Electrical Depart- 
ment has recommended the acceptance of a proposal 
to fit an apparatus for providing an auxiliary hot water 
heating system in 180 new electric houses at Kelvindale 
as part of their standard equipment. 


Tue Branstone factory of Crosse and Blackwell, Ltd., 
has been purchased for the manufacture of artificial silk. 
The contract for the supply of necessary machinery, 
valued at £400,000, has been secured by John Hetherington 
and Sons, Ltd., licencees of the Kohorn patents in this 
country. 


In 1925 the copper ore raised by the Union Miniére du 
Haut Katanga exceeded 2,000,000 tons. The work that is 
being carried on at present includes the erection of rever 
beratory furnaces with a capacity of 30,000 to 40,000 tons 
of copper per annum and an increase of 30,000 kilowatts 
in the power station. 


Ir is proposed to construct in Durban North what is 
described as the longest concrete bridge erected by private 
enterprise in the Union of South Africa. The total length 
of this bridge will be 540ft., comprising five 82ft. and two 
45ft. spans, the width being 18ft., with a 4ft. 6in. footpath 
on each side. The maximum height above the ground will 
be 60ft. 

It is announced in the Board of Trade Journal that a 
British firm has secured orders to the value of £200,000 
on competitive tenders from the Commonwealth of Aus 
tralia, Postmaster-General’s Department, for six automatic 
telephone exchanges in the Brisbane area. Three exchanges, 
also of the same firm’s manufacture, are already in 
operation. 


Wirt the object of extending the scope of the Calgary 
branch of the Canadian Institute of Mining and Metallurgy 
it was decided at a recent meeting of the Institute to 
include a Petroleum Branch. Mr. J. H. McLeod was 
elected chairman, and Mr. C. W. Dingman, of the Depart- 
ment of the Interior. vice chairman, with Mr. B. L. 
Thorne secretary. 

Tue first of the three lock gates for the big new lock that 
is now in course of construction at the North Sea Port of 
Ijmuiden, has been successfully launched at Rotterdam, 
and will be towed to its final destination. The new lock 
at Ijmuiden will be the largest in the world, and will have 
twice the capacity of the Gatun Lock on the Panama Canal. 
The gate is 180ft long, 28ft. thick, and 66ft. deep, and 
weighs over 1000 tons. 


Tae Indian Government Telegraph Department has 
been making active experiments with the newly com 
pleted telephone connection between Calcutta and Bom 
bay. The new line, which is from Bombay to Delhi and 
then on to Calcutta through Agra and Lucknow, is nearly 
1800 miles in length. It is understood that preliminary 
experiments have proved entirely satisfactory as far as is 
possible in the initial stage. 


Reports reaching Winnipeg, and published in Canada, 
indicate that oil has been struck six miles north of Grand 
view. The No. 1 well on the Balak lease is reported to be 
flowing 35 to 40 barrels per day. Partial tests indicate 
that the oil is about 42 per cent. gravity, with high gasoline 
content and paraffin base. The well was only spudded 
in about six weeks before oil was found, having been 
struck at the shallow depth of less than 1000ft. 


A Setect Committee of the Indian Legislative Assembly 
is engaged on the examination of the Steel Protection Bill. 
The discussion in the Committee last week centred round 
the question of differential duties on imports, and it is 
believed that the Government will be pressed to insert a 
clause enabling the Government of India to raise the basic 
duties if the cost of production of British steel at any time 
during the seven years’ protective period goes down. 


In view of the successful petroleum operations at 
Infantas, in Colombia—although the shipment of oil started 
as recently as last March—and of the increasing produc 
tion of the Andean National Corporation's wells, it has 
become necessary to duplicate the 360.mile pipe line, The 
second pipe, like the first, will be 10in. in diameter, and 
the pipe will be in 20ft. instead of 40ft. lengths as in the 
first pipe, that length having been found in practice to 
be inconvenient. 


Tue statement was recently made by the Mayor of 
Pretoria that it could now be made public that the Govern- 
ment was establishing an iron and steel industry in Pre- 
toria. A company would be floated with a capital of 
three or four million pounds, in which the Government 
would have a controlling interest. He observed that the 
efforts made for many years to obtain capital in England, 
the Continent or America had failed, owing to the antagon- 
ism of the European ironmasters. Pretoria was the only 
centre in which the industry could be established econo- 
mically on a large scale, as it had millions of tons of fair 








all-electric signal-box at Capetown will replace two mecha- 
nical boxes. 


from the Rouyn gold camps is expected before the winter 
of 1927, 





grade iron ore on town lands which were to be given prace 
tically gratis to the company, 
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AGENTS ABROAD FOR THE SALE OF 


The Engineer 


BUENOS AIRES.—Mrrcne..’s Boox Srorz, 576, Cangallo. 

reaeeeea ~--r9d anp Wats, Limited, Shanghai and Hong 

ong. 

ee Express Acrncy, near Shepheard’s Hotel, 

‘airo. 
FRANCE.—Boyveavu anp CnHEevILuet, Rue de la Banque, Paris. 
CHAPELOT AND Cre., 136, Bid. St. Germain, Paris. 

GERMANY.—Frirz Reurvs, Bl , 10, Cologn 

BELGIUM.—W. H. Surrs anv Son, 78/80, Rue du Marché-aux- 
Herbes, Bruxelles, and 44, Rue Joseph II., Ostend. 

INDIA.—A. I. Compriper anp Co., Bombay ; THAackER anp 
Co., Limited, Bombay; Txaacker, Srixxk anv Co., 
Calcutta. 

ITALY.—Mac.uion1 anp Sra, 307, Corso, Rome ; FRATELLI 
Treves, Corso Umbarto 1, 174, Rome; FRaTe.w 
Bocca, Rome; Uxtrico Horr, Milan. 

JAPAN.—Manrvuzen Co., Tokyo and Yokohama. 

AFRICA.—Ws. Dawson anv Sons, Limited, 7, Sea-street 
(Box 49), Capetown. 

C. Juta anp Co., Johannesburg, East London, and 
Grahamstown. 

AUSTRALIA.—Gorpon anv Gortcn, 

Sydney, Brisbane, and Perth, &c. 
MELVILLE AND MULLEN, Melbourne. 
ATKINSON aNnD Co., Gresham-street, Adelaide. 

CANADA.—Dawsow, Wa., anp Sons, Limited, 87, Queen- 
street East, Toronto. 

Gorpon anv Gortcn, Limited, 132, Bay-street, Toronto. 
MonTREAL News Co., 386-388, St. James-street, Montreal. 
Torowto News Co., 42, Yonge-street, Toronto. 

CEYLON.—Wtsayvartna anv Co., Colombo. 

JAMAICA.—Epvucationat Supriy Co., Kingston. 

NEW ZEALAND.—Gorpon anp Gorcn, Limited, Wellington 
and Christchurch; Urron anp Co., Auckland; J. 
Wuts0n Cratc anp Co., Napier. 

STRAITS SETTLEMENTS.—KeEtity anp Watsa, 
Singapore. 

UNITED STATES OF AMERICA.—InrernationaL News 
Co., 83 and 85, Duane-street, New York; Supscrir- 
TIon News Co., Chicago. 
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DEATHS. 





On January 16th, at his home, W. Y. Fiemrne, senr., managing 
director of Fleming and Ferguson, Ltd., of Paisley. 

On January 29th, at 43, Fairfield-road, Old Charlton, 8.E. 7 
WriiiaM Caries Coprertuwalre, late chief assistant engineer, 
London County Council, age 65. 
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Expert Evidence. 


In the course of the case of Graigola Merthyr 
Company, Ltd., v. Swansea Corporation, the hearing 
of which was begun on November 3rd before Mr. 
Justice Tomlin and is not yet concluded, the 
learned judge expressed an inferesting opinion 
about expert evidence. The action is one in which 
the plaintiff company is seeking to prevent the 
defendant Corporation from filling a certain reser- 
voir on the ground that the water must inevitably 
percolate into and flood the plaintiff’s coal mine. 
At the conclusion of the plaintiff's case, counsel 
for the plaintiff submitted that, in accordance with 
the usual practice, the defendants should not be 
allowed to call more than two expert witnesses. 
The defendants pointed out that this was a case 
in which expert evidence on different subjects 
was required. Thus they desired to call two wit- 
nesses as to the geology of the district, a mining 
engineer, an expert in matters relating to water, 
and one or two further experts on subsidiary 
matters. Mr. Justice Tomlin—whose ruling is 
set out in the Weekly Notes for January 22nd at 
page 30—pointed out that, while he attached no 
blame to any of the parties concerned, cases of 
this kind had become a serious burden to the 
Court. He said :—‘‘ It is due perhaps in part to 
the fact that there are very few aspects of life to-day 
which escape the cunning eye of science, so that 
in almost every case it is open to the parties to 
introduce a string of experts.’’ He went on to say 
that if a litigant were left free to call all the evidence 
possible, it placed a weapon in the hands of persons 
of large resources. He therefore proposed to follow 
the rule that only two experts should be called 
unless there were special circumstances justifying 
a party in asking that more should be heard. In 
the present instance the plaintiff's case had taken 
twenty-six days and their two experts had been so 
fully heard that the issues had become plain and 
the nature of the defence had been clearly disclosed. 
This rule, however, would not prevent a witness 
being called on questions of fact, but in such case 
the examination should be confined to matters of 
fact and he should not be treated as an expert. 
Those who are familiar with modern litigation 
will fully endorse the learned judge’s observations 
upon the intrusion of science into the law courts. 








Indeed it may be that some people will be of 


opinion that in imposing any limitation upon the 
right to call experts his lordship may be placing an 
undue restriction upon the rights of a litigant. 
But it is conceived that when the true meaning of 
“expert evidence” and the proper functions of 
an expert witness are appreciated, no hardship 
can occur. What, then, is an expert witness / 
What is his true function in the administration of 
justice ? These questions are by no means unin- 
teresting to the engineer. As the learned judge 
took care to point out, a true and accurate know- 
ledge of science and scientific principles may be 
essential for those who have to apply the law to 
the facts of particular cases; and although a 
learned judge may be a distinguished man of science 
—the names of Mr. Justice Grove and Lord Justice 
Fletcher Moulton at once come into the mind—it 
were impossible for all our judges to be endued 
with an all-embracing knowledge of these matters. 
In an old case (Folkes v. Chadd (1782) 3 Doug. 340) 
an action was brought for damages for cutting a 
bank erected for the purpose of preventing the 
overflowing of the sea. The bank had been cut, 
apparently, because it was alleged that its presence 
caused the choking up of a harbour. It was held 
that evidence of engineers as to the effect of the 
bank upon the harbour was admissible. The prin- 
ciple here enunciated has been persistently followed 
ever since. In the Admiralty Court, for example, 
the opinion of a nautical man on a question, formed 
upon a clear statement of all the facts, is always 
received in evidence. But an “ expert witness,”’ 
properly so called, ceases to be an expert as soon 
as he comes as witness to fact. So where an action 
is brought for damage occasioned by a nuisance, 
scientific evidence may be resorted to, not to esta- 
blish the fact of the damage, but only to explain 
the causes of it. Expert witnesses are frequently 
summoned in patent cases. Indeed it is difficult 
to know how this kind of litigation could be con- 
ducted at all without their assistance. One of the 
functions of the expert witness, then, may be said 
to be to express an opinion as to what will or is 
most likely to happen—-given a certain set of facts 
His opinion may not be shared by another expert 
of equal standing in his profession, but it will be 
for the Court to decide which opinion to adopt in 
determining the issue in the case. In these circum- 
stances it is manifest that an expert must base his 
opinion upon reasons which he can explain to the 
judge, and he is the best expert who can best 
explain himself to one who may have but an inkling 
of scientific knowledge. The faculty of clear and 
concise exposition of scientific principles is there- 
fore desirable in an expert. If he has that faculty 
he will truly assist in the administration of justice, 
and espouse to the best advantage the cause of 
the party who has called him as a witness. 

Although the learned judge did not say so, it is 
to be feared that the prolongation of the hearing 
of some modern law suits is due, to some extent, 
not to the number of experts called, but to the fact 
that an expert will sometimes mistake his function 
and attempt to advocate the cause. This is fatal. 
It tends to deprive his evidence of its real value. 
Whatever his private view may be as to the merits 
of the side by which he is retained, he must not 
express it. He is there to give an opinion upon the 
scientific bearing of certain facts already proved 
or as to the inference which he as a scientific man 
would draw from them. If he does more than that 
he wastes the time of the Court and rather impedes 
than assists the administration of justice. 


Gas Producers for Motor Vehicles. 


It is now a good many years since producer gas 
was first advocated for the motive power of heavy 
vehicles, and much money and ingenuity have been 
expended in the endeavour to make a commercial 
success of the system. The gas producer has, 
however, as yet made little or no headway on the 
roads. Operating difficulties of various kinds have 
counterbalanced its lowness of fuel costs, and the 
steam wagon, with all its drawbacks, has estab- 
lished itself as a far more serious rival to the petrol 
lorry than has the gas producer vehicle. It is, 
nevertheless, probable that the last word has not 
yet been said on the subject. Every improvement 
in the petrol lorry, whether as regards flexibility of 
engine or perfection of transmission gear, operates 
equally to the advantage of the producer vehicle. 
Indeed, it does more ; for it brings nearer the day 
when, engine and chassis being practically in- 
capable of further improvement, attention will be 
directed more than ever to the fuel economy which 
may be secured through the gas producer 
system. In Great Britain the ideas of inventors 





have naturally turned to the production of gas 
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from coke or anthracite. These fuels are every- 
where available in the country, and users are not 
controlled either as regards supply or price by any 
foreign organisation. It is possible that the efforts 
to use coke or anthracite have been among the 
causes which have led to non-success. With these 
fuels, too many problems at once had to be faced. 
At any rate, the development of road producers 
in France is proceeding along different lines. That 
country at the present time is very much con- 
cerned to render itself as far as possible economic- 
ally independent. Its importation of petroleum 
and petroleum products places it, like Great 
Britain, in the position of having its road transport 
system and its military strength both liable to be 
paralysed by the action of foreign Powers. The 
weakness of the franc, moreover, tends to make the 
price of imported oil exorbitant. For these 
reasons we have, on one hand, active research 
directed towards the production of synthetic 
petrol and, on the other, practical efforts for the 
development of alternative sources of power. The 
improvement of the portable gas producer, so as to 
render it commercially available for road vehicles, 
is one of the directions in which relief is being 
sought. It is significant that at the last Salon des 
Véhicules Industriels in Paris, there were no less 
than eleven different makes of road gas producers 
on view, and such well-known firms as Panhard 
and Levassor, Berliet, and De Dion-Bouton have 
not hesitated to associate themselves with the 
movement. The fuel usually favoured in France is 
wood charcoal, though there were at the Salon 
two producers designed to gasify wood in its natural 
state. Anthracite and coke seem to be entirely 
out of favour. The great objections to wood char- 
coal are its bulkiness, friability and the ease with 
which it absorbs moisture. To avoid these a sub- 
stance called Carbonite has been introduced in 
France. This is an agglomerated form of charcoal, 
produced from forest refuse, and sold in the form of 
little balls. It has five times the density of charcoal, 
and is much less easily crushed. As regards the 
development of power, 10]b. of Carbonite are said 
to be equivalent to a gallon of petrol, though costing 
only about one-third the price. 

There is as yet no great uniformity of practice 
as regards the design of producers. Most are of the 
down-draught type, no doubt on account of the 
ease with which this type lends itself to charging 
and to the gasification of the tarry matters in the 
fuel. Some makers line their producers with 
refractory material, while others do not. Practice 
differs also with regard to apparatus for preventing 
dust or tar in the gases from reaching the engine. 
There are mechanical dust arresters which depend 
on baffles for their action, boxes filled with iron 
shavings, chambers containing metal rings rendered 
sticky with oil, and filtering devices of various kinds. 
The gas is cooled as much as possible before reach- 
ing the engine, the process being generally recu- 
perative, the heat of the gas being returned to the 
system either in the combustion air or in the water 
for the producer. The amount of ingenuity spent 
on purifying and cooling apparatus is very great, 
and the variety of the processes adopted may be 
taken either as evidence of the difficulty of the 
problem, or as proof of the number of solutions 
which are practicable. In any case, it bears witness 
to the activity with which the development of gas- 
driven vehicles is being pursued abroad. The use 
of producer gas, moreover, is by no means confined 
to the heaviest type of lorry. Messrs. Panhard and 
Levassor construct lorries down to 1-5 tons with 
this method of propulsion, the engine being rated 
at 12 H.P. It is the general practice to start the 
gas-driven vehicles with petrol, but they can be 
got away from cold in from three to five minutes 
after lighting up by the use of gas alone. They can, 
of course, be run on petrol in emergency, or in some 
designs on a mixture of petrol and gas. When 
running on gas alone, the power of the engine is 
reduced by about 25 per cent., resulting in a loss of 
speed of about 10-per cent., but the cost of fuel per 
mile is only about one-third of that when petrol 
is used, 

The reasons for the development of the producer 
gas vehicle in France apply, though not perhaps 
quite to the same extent, in this country. We 
have raised the design of the steam lorry to a 
degree of perfection unknown on the Continent, 
and have thus attacked the fuel problem in a 
different way. But the fewness of steam-driven 
vehicles on the roads, in comparison with those 
driven by petrol, shows that the internal combus- 
tion engine has earned a popularity which nothing 
seems likely to surpass. It is inherently extremely 
efficient, and it is also easily handled and reliable. 
Its only drawback is that, under present conditions, 





it needs a fuel which places our road transport at 
the mercy of any event which might interfere with 
the importation of oil, though the indebtedness to 
foreign nations caused by such large purchases of 
oil is also a point to be considered in our natiénal 
economy. With a home-produced fuel, even 
though the fuel were itself a manufactured product, 
we should be in a far better position. The ideal 
fuel from the national point of view would be coal 
or coke, but if ever this ideal is to be realised it 
seems likely that the first stages on the road will be 
by means of charcoal or some such product as 
Carbonite. Whatever the fuel is, it must be easily 
procurable by the owners of producer gas vehicles, 
otherwise any attempt to popularise such vehicles 
is bound to fail. The French manufacturers have 
not overlooked this point, and organised efforts 
are being made to render wood charcoal available 
at a reasonable price at all important centres. 
Side by side with this policy is the alternative one 
of designing producer plant which can run on wood, 
the latter needing no other preparation than being 
cut into pieces of less than 4in. cube, and being 
reasonably dry before use. We hope that the 
energy being displayed on the Continent in the 
development of producer gas vehicles will be marked 
by our own manufacturers. Small stationary pro- 
ducer plants, gasifying charcoal and wood, have 
been perfected by several British firms, being 
manufactured chiefly for export purposes. The 
experience already gained might be usefully em- 
ployed in the design of light and simple portable 
plant for the propulsion of vehicles. A little of 
that practical kind of “ research ” which consists 
in making something and trying it, may prevent 
the subsequent rush to buy foreign designs, with 
all the loss of money, time, trade and prestige 
which this course involves. Simultaneously, the 
question of the provision of a suitable solid fuel 
must be considered. If it is to be charcoal, Car- 
bonite, or some other prepared material, it must 
be on the market at the same time as the lorry. 
Perhaps the elaborate plant of our Fuel Research 
Board at Greenwich might be turned to useful 
account in this matter, though it is probably to 
private enterprise that we must look for a solution. 
As regards the development of the lorries them- 
selves, a competition, open to vehicles of all nations, 
conducted on the lines of the R.A.S.E. suction pro- 
ducer trials twenty years ago, would probably do 
more than anything else to stimulate interest in 
their design and enlighten those concerned with 
road transport as to their merits and defects. 








Foreign Trade and Tariffs. 
(By our French Correspondent.) 


THE opportunities of doing business with foreign 
markets have not been increased by the fluctuations 
in the economic situation of Europe, where a general 
lowering of purchasing power and the industrial de- 
velopment of all countries have had the inevitable 
result of raising up formidable fiscal barriers. A 
stage has been reached when the attempts to make 
each country as far as possible self-supporting have 
placed a serious check upon an interchange of goods. 
One effect of this policy is to raise prices whenever it 
is sought to exclude foreign goods and products. It 
is not sufficient to produce just what is needed for 
the home market, as that eliminates competition to 
the disadvantage of the consumer, and as, in many 
cases, the home consumption is inadequate to provide 
manufacturers with the means of producing, on an 
economical scale, the situation of industries that have 
been created under the protection of tariffs or a depre- 
ciated exchange rate, is necessarily precarious. Some 
industries in France and elsewhere, which were exceed- 
ingly prosperous during the period of currency infla- 
tion, when they were able to do a considerable export 
trade, now find themselves in difficulties. If goods 
are to be sold at a low price at home to stimulate 
consumption, they must be produced on a large scale 
to bring down production costs to a minimum, which 
usually means that there must be a large surplus for 
export. The only alternative is to lower the quality 
of the goods to permit of their being sold at lower 
prices, and in some cases this has been done to the 
detriment of the manufacturer’s reputation. In 
the engineering trades abroad a sacrifice of quality 
is rarely attempted. The question therefore arises 
whether it is really good policy for a country 
to endeavour to produce all it needs without reference 
to the cost. In several cases the attempt has failed. 
In France those manufacturers who went in for the 
construction of textile machinery in the belief that 
they would be able to monopolise the home market 
had to admit themselves beaten. They imported 
sample machines which were copied to the smallest 
detail, but they lacked experience in manufacture 
and produced machines at prices that left them help- 
less to meet the competition of foreign makers who 





specialise in this branch of industry. So long as 
manufacturers were able to control foreign markets 
with the aid of a depreciated currency, they took 
little account of the situation in which they would 
be placed on a return to normal conditions. Of late, 
however, it has become perfectly clear that it will be 
difficult to develop new industries in France, except 
by a heavy production for export, and there can be 
little hope of selling abroad, without the artificial 
aid of a debased currency, unless there is reciprocity 
with foreign markets. The problem which is now 
confronting most foreign markets is whether new 
industries, which are not indispensable, should be 
adequately protected, or whether they should be 
sacrificed more or less for the benefit of national indus- 
tries upon which the prosperity of the country 
depends. Means of extricating industry from this 
dilemma will be sought for during the discussion 
which will take place shortly upon the new Tariff 
Bill in France. 

An instance of the unsatisfactory position in which 
industries are placed by fiscal legislation is provided 
by the slump in the French motor car trade. This 
branch was prosperous until recently, because the 
depreciated franc permitted makers to undersell their 
competitors abroad, despite the heavy duties imposed 
upon the importation of cars into foreign countries. 
When the franc appreciated on the international 
market, there was no corresponding appreciation at 
home, and production costs did not increase, except 
as the result of higher taxation, and imported raw 
material was actually cheaper. The result of the 
higher value of the franc abroad was that French 
goods became too expensive and could not be sold. 
This experience shows that, even with their present 
comparatively favourable conditions of manufacture, 
the French are unable to compete abroad against high 
import tariffs. An acceptance of this fact may do 
much to change the fiscal system in Europe. That 
it is recognised, is clear from the way in which the 
new Tariff Bill is being discussed. The existing French 
tariff dates from as far back as 1892, but it was greatly 
modified in 1910, and since then it has been increased 
by coefficients to adapt it to the declining value of 
the franc. It consists of a minimum scale which 
was applied to all countries enjoying the most favoured 
nation treatment and a general scale, which was just 
double, and could be reduced in the case of other 
countries, if necessary, in order to obtain reciprocal 
advantages. The Treaty of Versailles suppressed 
the most favoured nation treatment and left France 
free to act as she liked in the way of negotiating com- 
mercial arrangements. Of late, import duties have 
been increased, indirectly, mainly for the sake of 
revenue, and the situation has now reached a phase 
when it is extremely difficult to do foreign business 
at all. In a word, the tariffs all over Europe have 
become perfectly arbitrary, without any effort being 
made to insure equality of commercial and industrial 
conditions. When the work of establishing the new 
French tariff was started three or four years ago, the 
principle of the minimum and general scales was 
maintained, but the general tariff was to be three 
times that of the minimum. The whole classification 
of goods was to be readjusted in such a way that the 
duty on the weight of goods would represent what 
would be imposed if they were assessed according 
to their value. Since then the tariff has been entirely 
remodelled, and it will probably undergo many 
changes during its course through the Chamber of 
Deputies in the present session. The tariff is regarded 
at the moment less as a measure of immediate protec- 
tion of industries than as a means of negotiation. 
The coefficients will, of course, be suppressed, and 
it is proposed to take the indices of wholesale prices 
every three months, and, if they should show an 
advance or a decline of at least 20 per cent., the import 
duties will be modified to a corresponding extent. 
At present those French industries, which live mainly 
on an export trade, cannot afford to be tramelled by 
tariffs that tend to close foreign markets to them, but. 
while perfectly aware that any policy of commercial 
or industrial isolation must prove a failure, an impor- 
tant section of the community firmly believes that 
the scheme of colonial development which it is hoped 
to carry out will allow of France achieving her great 
ideal of becoming entirely self-supporting. 

The policy that may be evolved by France during 
the next few months must influence to a considerable 
extent the commercial relations of countries all over 
Europe. Whatever is done now can only be a com- 
promise. There can be no question of bringing back 
an immediate prosperity to industry, and all that 
can bé done is to facilitate a return to normal con- 
ditions of trade. A great obstacle to the attainment 
of this end is the profound conviction of most 
countries that prosperity can only depend upon pur- 
chasing as little as possible abroad and developing 
industrial activity at home. That is particularly the 
case with countries that formerly exchanged national 
products for foreign manufactured goods, and British 
firms were able to send their goods to those markets 
in return for all kinds of produce which were necessary 
to us. Now, foreign countries wish to sell their 
produce and manufacture their own goods. That 
involves a complicated problem which is still far from 
solution. It means a continuance of high tariffs, 
high prices at home, and a declension of foreign trade. 
In whatever way the situation is regarded the ten- 
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dencies are always in the direction of higher import 
duties. Impoverished States must obtain money, 
and, instead of being merely protective, the tariffs 
are regarded as a source of revenue. When France 
increased her impert duties, Belgium retaliated by 
putting hers still higher. Germany raised her fiscal 
barrier partly as a means of bringing pressure upon 
France. Spain has imposed prohibitive duties for 
the protection of home industries, which can hardly 
be said to exist. All over Europe this economic war 
is being waged. While that war is pursued by States 
and by industrial interests, little is heard of the in- 
terests of commercial communities, which are entirely 
opposed to any system of exaggerated protection. 
In a general way, a country’s prosperity depends as 
much on commerce as upon industry, and industry 
always profits from a development of commerce. 
The voice of the commercial community will be heard 
in the forthcoming debate upon the French Tariff 
Bill. It may moderate the tariff without removing 
its restrictive character, for the new fiscal legislatiom 
is purposely evolved to be of service as a means of 
negotiation, but as other countries may be tempted 
to follow that example in self-defence the modern 
conception of tariffs becomes absurd in its incoher- 
ence. The only hope for the future lies in an under- 
standing amongst manufacturers in different countries 
if such an understanding is possible. The invitation 
which has been sent by the Federation of British 
Industries to French manufacturers to meet in Lon- 
don for the discussion of questions affecting their 
common interests, is a step which may have important 
consequences in the future. It is to be hoped that 
the results of that meeting will justify the holding 
of other gatherings where all the leading industries 
will be represented and where it will be possible to 
establish economic truths that can alone bring back 
some measure of prosperity to foreign trade. 
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The Chemistry of Cellulose and Wood, By A. W. 
Scuorcer, Ph.D. International Chemical Series. 
London: MeGraw-Hill Publishing Company, Ltd. 
1926. 

Tus book will be found to be an exception to the 
rule by the reader who is a chemist, as its title describes 
its contents. It confines its attention to the chemistry 
of cellulose and to that of wood, and it is evidently 
written by a chemist, and excellent withal. The 
departures into physics, botany and other sciences 
are limited to the strictly necessary, thus enabling 
the author to give more facts about his actual subject 
than probably any other book since the appearance 
of Cross and Bevan’s classic. A very large percentage 
of the contents is devoted to the chemistry of wood 
and wood cellulose, and consideration has been given 
to the most up-to-date discoveries and methods of 
working, as viewed by the chemist ex professo. An 
equally well-written book on the mechanical and 
engineering part of wood pulp manufacture added to 
this one would make a useful library for a modern 
pulp factory’s laboratory. The literature references 
are very numerous and appeared to the reviewer a 
bit irksome at first, but having occasion to verify 
some of them, he found them critically chosen. With 
regard to artificial silk, the author has been wise 
enough to limit his attention to generalities, and that 
is praiseworthy caution, as the silk manufacture starts 
where the chemistry ends. At the end of the book the 
practical worker on the subject will find a useful 
résumé of analytical methods, with working details, 
wherever such are necessary. 

Although this book is written in a most lucid style 
and easily readable, it is not in any way intended for 
the amateur chemist. Still, it shares with the classical 
German text-books on chemistry the property of being 
concise enough to be safe in the hands of the advanced 
student. In this case, the influence of German 
models may be direct, but such a similarity is not 
uncommon in the American chemical literature. In 
the main, it consists in treating chemistry as an 
empirical science and laying the greatest stress on 
the facts without any necessary connection with any 
particular theory. Dr. Schorger is sound enough on 
theory, but he uses theory to elucidate facts and not 
facts to prove the theory, #.e., he makes the facts the 
main things. He gives his facts as phenomena plus 
conditions of their occurrence, and products as con- 
ditional to both, and there he ends. In his preface 
he apologises for this modestly enough, but how many 
other authors of to-day would have resisted the temp- 
tation of giving the world a new theory or two after 
co-ordinating so many facts ? In the opinion of the 
reviewer, this is one of the few books in this over- 
crowded field. 
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Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE NEWTON BI-CENTENARY. 


Srr,—The notable scientific distinction of 1927 being the 
fact that it is the bi-centenary year of Newton's death, it would 
seem desirable to mark it, where possible, by tributes to his 
memory more real than merely literary and festival celebrations. 
The preparation of a revised complete edition of his writings is, 
it seems, not to be looked for, however appropriate and overdue 
such an undertaking may be ; but a return to their direct study 
and to the recital and employment of methods and results con- 
tained in them, that at least is practicable, and would be a 
generous homage on their part, if writers and teachers would 
adopt it. 

One of his methods with which a start might well be made is 
Newton's Theory of Resistance—that theory which Cotes charac - 
terised as “his noble theory of resistances." Noble it un- 
doubtedly is, yet none the less it has for long years been con- 
sistently passed over, if not forgotten, for too few of us read the 
“ Principia '’ now, though we one and all allow it to be a scien- 
tifie classic that can never die. 

In place of Newton's “ noble theory " we have substituted a 
so-called Fluid Friction Theory, imperfectly defined, little under- 
stood, and based on fallacious reasoning. 

To compare for a moment the two theories—our fluid friction 
theory lays it down fundamentally that a fluid devoid of viscosity 
offers no resistance to uniform motion through it. This theory 
has now enjoyed a long scientific innings, but it has not yet 
enabled anyone, to my knowledge, to calculate the resistances of 
bodies of the simplest form. 

Newton, in his theory, lays it down fundamentally that a 
fluid devoid of viscosity does offer resistance, and that such 
resistance varies as the density of the fluid and as the square of 
the velocity of the body moving uniformly through it. 

In the *‘ Opticks ” (Query 28)—in 1718, and therefore his 
matured view—he is more precise, and says the resistance of a 
sphere “‘ which arises from the attrition of the parts of the 
medium is very nearly as the diameter, or at the most, as the 
factum of the diameter and velocity of the spherical body 
together. (Thus anticipating what we call Stokes’ Law.) And 
that part of the resistance which arises from the vis inertia 
of the matter is as the square of that factum. And by this differ- 
ence the two sorts of resistance may be distinguished from one 
another in any medium ; and these being distinguished, it will 
be found that almost all the resistance of bodies of a competent 
magnitude moving in air, water, quick-silver and such like 
fluids, with a competent velocity, arises from the vis inertia 
of the parts of the fluid.” And a little later he again says : 
“The resistance of water arises principally and almost entirely 
from the vis inertio of its matter.” 

The calculation of any resistance by our fluid friction theory 
being admittedly impossible, would it not be an appropriate 
tribute to Newton’s memory to give his own peregregia theoria 
a place in his bi-centenary year ? Resistances can be calculated 
by Newton's theory to a high degree of accuracy, as was shown 
by Colonel Duchemin more than eighty years ago. 

For another comparison, take the case of water flowing out 
through a lin. circular thin-walled orifice. Calculating in the 
ordinary manner we obtain a figure which we may call 100, 
while we know that by experiment we shall get a figure about 
62-5. We have accordingly to employ a coefficient of 0-625 
before our result is of any value at all. Such a method scarcely 
deserves to be called scientific. The condition is really worse 
than this, for our coefficient is not even constant, but must be 
varied as the diameter varies. 

On the other hand, by Newton's theory, the discharge for a 
lin. orifice can be calculated directly to within the second place 
of decimals of the experimental amount. Surely we should be 
consulting our own practical advantage, as well as honouring 
Newton's memory, by at least finding a place for his theory—a 


which is useless without what may be called a “ fudging” 
coefficient. 

If it be asked why it is assumed that a fluid devoid of viscosity 
offers no resistance to uniform motion, the answer may be found 
in the first three lines of Lambs’ ‘“‘ Hydrodynamics.” 

R. pe Vin.amin., 

January 29th. 


THE LARGEST PASSENGER LOCOMOTIVE. 


Smm,—The Baltimore and Ohio Railway's 4-8-2 type locomo- 
tive No. 5500, described by Mr. E. C. Poultney in your issue of 
December *24th, 1926, was rebuilt from a 2-10-2 type freight 
locomotive in 1925. 

It is not now the largest passenger engine in this country. 
In addition to the 4-10-2 type locomotives of the Southern 
Pacific and Union Pacific railways, which are used in passenger 
service, although the schedules on which they run are equivalent 
to those usually associated with express goods trains, the Balti- 
more and Ohio locomotive is exceeded in size and capacity by 
the ten 4-8-2 engines delivered by the Baldwin Locomotive 
Works to the Denver and Rio Grande Western Railway during 
the past summer. 

The following table contains comparative dimensions of the 
locomotives mentioned :— 


The Largest American Passenger Locomotives, 


Railway Southern Union Denver & Balt. & 
Pacific Pacific Rio Gr. Ohio 
Western 
Type.. .. «. «| 410-2 | 410-2 | 482 4-8-2 
Total weight, Ib. 442,000 §=405,000 §=419,310 400,000 
Adhesive weight, Ib. 316,000 288,500 290,530 274.000 


Dia. of drivers, in. 634 63 67 74 






Cylinders, in. . (1) 25 28(1) 25x 28(3) 25 30(2) 30» 30 
(2) 3 32 (2) 25 «x 30 

Steam pressure, Ib... 225 210 210 220 
Tractive force, lb. .. 83.500 78,000 75,000 68.200 
Evaporative H.5., 

eq. ft. .. «- -; 5,676 5,522 5.093* 5,591 
Superheating surface, 

om. MH. 2. ce te 1,500 1,505 1,495 1,305 
Combined H.S8., sq. 

Tse ee 6 ef 7,176 7,027 6,588 6,896 
Grate area, sq. ft. .. 89-6 84-0 95-0 89-17 


*D. & R.G.W. engine has tubes 19ft. Gin. long, while other 
three types have tubes of 23ft. or more, accounting for the differ- 
ence in evaporating heating surface 

Wa. T. Horcrer 
Texas, U.S.A., January 7th. 


BRAINS IN THE FOUNDRY. 


Sin,—We have entered upon a phase in our foundry life which 
calls for far more detail in our accounts than at one time sufficed. 
There are many causes which may account for this change. 
Competition is keener than it used to be, both at home and on 
foreign markets ; great combines of industrial firms are taking 
place and have come to stay ; new ideas are now entering into 
the foundries and pattern shops. Manufacturers are being forced 
by such changes to discard their old-time methods of pro- 
duction and are now calling for facts and figures which will 
be of material benefit to all ; effective mass production demands 
the latest devices, and smooth progress through the various 
departments. It has been known for workmen to deliberately 
delay orders. This stupid rivalry between departments should 
not exist: it is not only doing wrong to your fellow-worker, but 
to your employer—tresult, loss of orders. It has come to my 
notice of late that employers of labour, union delegates and 
independent investigators have visited the United States, and 
upon their return have got in the Press and on the platform in 
order to demonstrate the American methods of production. 
What we require is the demonstration in the foundry—how to 
make oil oddsides to stand 80 lb. pressure, followboards, mould- 
ing machines adopted for the right class of work, and the use 
of their latest methods of production. We must fill the ranks 
with men of brains as well as hands, men that can take their 
coats off and show you that it can be done is what we require. 
Even our Army and Navy are now looking for men with new 
ideas and brains, and showing that something more is required 
than a good constitution and a well-filled purse. When you 
come to study the charges for freight on our railways and find 
they are the highest in the world, and that their train loads 
average 130 tons to the American train load of 750 tons, it is 
to be hoped they will copy a leaf out of this book, and use the 
brains where they are mostly desired. 

J. H. Jones. 

Liverpool, January 29th. 


“ UNEMPLOYMENT—THE GATEWAY TO A NEW 
LIFE.” 


Sir,—I have been delayed in giving. adequate consideration 
to the very kind review of my book published in your issue of 
November 26th last. I appreciate to the full the objection you 
raise, viz., that our working population is now so “‘ urbanised "’ 
that it will perhaps not go back to agriculture. It will be remem- 
bered that Sir Daniel Hall’s presidential address to the Agri- 
cultural Section of the British Association last August brought 
out the same, and I have glanced at the objection on page 87 
of my book. I shall be glad if you will permit me a sentence or 
two on the point. 

Is the objection real, and, if real, ought it to be permitted 
to continue? My suggested “ marriage” of industry and 
agriculture involves—not the old field work and the old country 
existence—but just big food gardens and ideal villages, Is 
there real objection thereto ? Are we not, even now, a nation 
of country lovers at heart, if only the country could be made 
more interesting to live in? We still sing love-songs of the 
countryside, not of the town; and dream of retirement to a 
cottage and garden, never to a mere house in a street. Why 
not build on these sentiments now ? For if ever it does come 
about that we forget or despise, in complete and unteachable 
finality, the Nature whose children we are, then indeed there 
will be no more hope. For, little as we may like it, the issue of 
all industry is not more than food, home, and a peaceful and 
healthy life ; and all professions and callings, however appar- 
ently exalteti, come back to that common denominator. 

Gro, W. Muttaws, 











theory which leads at once to a correct result—alongside of one 





Birmingham, January 26th, 
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STEAM-BOTLER WAGON 








Temperature Conditions’ in 
Refrigerated Holds. 


A RECENTLY published report issued by the Food 
Investigation Board of the Department of Scientific and 
Industrial Research and published by H.M. Stationery 
Office, deals with the question of temperature conditions 
in the refrigerated holds of ships carrying apples. Observa- 
tions have been made in three vessels equipped with three 
representative systems of refrigeration carrying apples 
overseas from Australia. It was found that ten to twenty 
days of the voyage were occupied in cooling down the warm 
fruit to the temperature of carriage. Little uniformity in 
temperature was shown during this period, and in the 
lower holds differences of 10 deg. and 15 deg. between the 
warmest and cooled parts of the hold were frequent. There 
‘was little difference in results—either as regards time of 
cooling down or temperature equality—-between the 
circulation and the simple grid systems of refrigeration. 
In cases in which draughts of cold air were employed in a 
horizontal direction the air was shown to descend and pass 
mainly through the lower parts of the cargo, missing 
the upper central portions. In holds cooled by grids it 
was shown to be desirable to employ hatch grids and roof 
sections and to provide vertical air channels in the cargo. 
The suggestion is put forward that with air circulation 











have to be encountered in maintaining a uniform tempera- 
ture in a hold packed with boxes of fruit, and as yet no 
solution practicable on board ship has been found. The 
report above referred to was prepared by Mr. A. J. M. 
Smith, of the Low Temperature Research Station, Cam- 
bridge, who was assisted by Mr. J. Poole, of the National 
Physical Laboratory. 








Steam-Boiler Wagon for Heating 
Electric Trains. 


Tue problem of how best to heat electrically-propelled 
trains in France is complicated by the facts that, at present, 
a comparatively small proportion of the lines 1s electrified, 
and that consequently long distance trains have, perforce, 
to travel over sections of their own and other systems 
where steam locomotives are still employed. To equip 
all trains with dual heating systems, so that either steam 
or electricity might be used as the heating medium, would 
be an expensive business. 

After carefully considering the matter the Paris—Orleans 
Railway Company decided that the best plan would be to 
abandon altogether the use of electricity for heating 





the first place it was calculated that the amount of steam 
required to heat an average train was, for ordinary 
cold weather, from 1000 kilos. to 1500 kilos.—say, from 
2200 Ib. to 3300 lb.—per hour, while, on occasion, it might 
amount to as much as 1800 kilos., or nearly 4000 Ib, Then, 
external temperature being a variable quantity which 
may alter considerably in the course of a single journey, 
say, from the north to the south of France, the boiler 
used must be elastic in its capabilities. Another point 
was that it was necessary that the heating gases should not 
be discharged into the atmosphere at a higher temperature 





FIG. 2—-BOILER UNDER TEST 


than, say, 350 deg. Cent. for fear of damaging the overhead 
electric conductors. 

Some of the boiler makers who were approached declined 
to undertake to make a boiler which would fulfil the con- 
ditions, but les Etablissements J. and A. Niclausse, of 
Paris, agreed to make the experiment, and we gather that 
they have been quite successful. The type of boiler chosen 
is shown in Fig. 1, while two views of it as erected for test 
at the makers’ works are given in Figs. 2 and 3. It was 
designed to operate at a pressure of 12 kilos. per square 
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FIG. 1—NICLAUSSE BOILER FOR HEATING ELECTRIC RAILWAY TRAINS 


systems more attention should be paid to the refrigeration 
of the top of the hold. Even if such improvements be 
adopted, the opinion is advanced that the task to be 
undertaken in cooling down a large cargo of warm fruit 
is a difficult one, and that even under the best conditions 
rapid refrigeration is not always possible. It seems not 
improbable that, in order to obtain the best results, it may 
be necessary to chill the fruit before shipment, thus 
bringing this particular commodity into line with the pro- 
cedure adopted with other commodities before they are 
shipped under refrigeration. 
carried out at the National Physical Laboratory during 
the last year or show the great difficulties which 


so, 


Experiments with models, | 


purposes—whether applied direct or employed in a boiler 
—and to equip its electric rolling stock for steam heating, 
in the same way as for steam-hauled trains. Such coaches 
could, of course, circulate on any steam-operated lines, 
and for the electrified sections it was determined to employ 
a travelling wagon which might be used partly as a luggage 
van and partly to contain an oil-fired steam generator. 
The vehicle evolved is shown above. The two end com- 
partments are used for baggage, the centre part being 
devoted to the boiler and its accessories. 

It was not at all an easy matter to design a steam 
| generator which would meet all the requirements and yet 
| be contained jn the space that could be allotted to it. In 


| ¢.m., say, 170 Ib. per square inch, and was given 35 square 
| metres—-say, 377 square feet—of heating surface, and an 
integral economiser having 15 square metres of heating 
surface. In addition to heating the trains—for which 
up to 1800 kilos. per hour were allowed—it was necessary 
that the boiler should be able to produce enough steam 
for such purposes as working the air pumps and whistle, 
for heating the fuel, &c., and it was calculated that it would 
be necessary that the boiler should have an evaporative 
capacity of 2100 kilos. per hour, which, with 35 square 
metres of heating surface, represents an evaporation of 





60 kilos. per square metre, or nearly 12-3 1b. per square 
foot per hour, Then, in order to reduce the temperature 
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of the gases of combustion, they were passed through a 
tubular feed-water heater before they were discharged. 
The overall dimensions of the boiler actually constructed 
on these lines were 1-42 m. wide, 2-1 m. long, and 2-2 m. 
high. Its weight in working order, including its charge of 
water, is about 3800 kilos., or nearly 3} tons. 

The metal casing which encloses the boiler and feed- 
water heater is furnished with brackets, by which it may 
b» secured to the underframe of the van, and the boiler isa 
self-contained unit which can be lifted out of the van 
through a hole in the roof of the latter for inspection or 
repairs, or in order, wheu it is not required for heating, to 
provide more room for baggage. There are two chimneys 
which discharge at the roof level, and are arranged one 
at each side of the longitudinal centre line of the vehicle 
so as to keep them as far away from the overhead wires 








FiG. 3—BOILER UNDER TEST 


as possible. The general design of the boiler and of the 
firing arrangements is so evident from the drawing that 
no special description is necessary. It may be explained, 
however, that a steam jet is employed to project the fuel 
into the boiler, and that the fuel used is mazout. 

So far two vans of this type have been delivered and 
tried in service coupled to electric trains, and their working 
observed when running normally, when operating under 
overload conditions and when stopping at stations. The 
test evaporation figure was, we are informed, 3100 kilos. per 
hour, and the makers are confident that, given the neces- 
sary combustion, 4000 kilos. of steam could be produced 
in actual service by the boiler without tube troubles or 
priming. In fact, the boiler has, we are informed, been 
made to evaporate as much as 18,000 kilos. per hour, the 
exit gases then having a temperature of 250 deg. Cent., 
and to give an evaporation of 13-2 kilos. of water per kilo- 
gramme of mazout. 








The “Osiso” and Its Modifications 
for Use as a Phonoscope. 


WE have received from the Westinghouse Electric and 
Manufacturing Company of America some particulars 
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regarding what it has named the “‘ Osiso,” which is a 
single-element oscilloscope that may be used as an oscillo- 
graph. This instrument is described as being light and 
portable and to be operable with dry cells. For electrical 
engineering work it can be used to show alternating- 
current wave forms and phase relation, and by adding a 
synchronously driven film holder it may be used to photo- 
graph six different alternating-current wave forms and 
phase relation. The particular development of the instru- 


ment with which we are concerned at the moment is that 
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it may be used as a “‘ phonoscope ”’ to enable totally deaf 
persons to understand speech by viewing the audio- 
frequency waves of the output of any good radio receiving 
set or telephone. 

In the following we give the exact wording of the par- 
ticulars as we have received them. They were, we may add; 
prepared by Mr. J. W. Legg : 

“A spot of light, reflected from the tiny mirror of the 
galvanometer, moves back and forth on the ground glass 
of the *‘ Osiso ’’ so as to follow the instantaneous changes 
in the current. A rotating polygon of mirrors gives a 
time component to this moving spot of light so that an 
observer may see waves of light. 

** Each sound has a different wave shape. A pure note 
appears as an endless repetition of a ‘sine’ wave. The 
height of the wave is a function of the loudness of the 
sound. The length of the wave, from crest to crest, is 
inversely proportional to the frequency. Thus, with each 
sweep of each mirror, the numbers of oscillations that 
appear stretched out in a record of light are proportional 
to the frequency of the note. When a high note is being 
viewed many oscillations are apparent with each sweep of 
each mirror. When a low note is being viewed, but few 
oscillations appear for each sweep of each mirror. Each 
vowel sound has certain characteristics of wave shape. 
The waves change with pitch and with different voices, 
but certain similar characteristics remain for each vowel 
sound, The vowel ‘e,’ for example, has a combination 
of low and relatively high frequencies. It is these high 
frequencies which cannot be reproduced on a phonograph 
nor on a poor telephone system. Any ordinary telephone 
microphone may be connected in series with one or more 
dry cells and the vibrator ribbon of the ‘ Osiso.’ One may 
speak into the microphone and see the voice waves dance 
in the rotating mirrors. A single step-down audio- 
frequency transformer is used between any radio receiving 
set and the ‘ Osiso ’ vibrator ribbon. Any signal that will 
operate a loud speaker will give sufficient deflection on the 
‘Osiso.” If the primary of the step-down transformer is 
connected in series with the loud speaker coil, then one 
may hear and see the audio-frequency at the same time. 

“No photographic action is required to receive the 
audio-frequency waves. A deaf person may be taught to 
understand speech through sight in a class similar to that 
carried on to teach them to understand speech by feeling 
the vibrations of a telephone receiver. Such instruction 
would take much time, but it seems probable that the 
sight method would be fully successful, and probably much 
more so, than the method of reception by feeling. 

“The polygon of mirrors may be modified so as to give 
more glimpses of the voice waves, by inclining each mirror 
at a different angle to the axis Of rotation. Thus with 
four mirrors four waves would appear side by side and the 
unit might be driven four times as fast without causing 
overlapping of waves, due to persistency of vision. It 
should not be necessary for the eye to be focussed on each 
of the waves. With sufficient experience the observer 
should be able to get each characteristic even though the 
eye is focussed to one side of the field of the waves. This 
is especially possible considering the black background and 
the waves of light. This multiple wave scheme may be 
necessary to get consonant characteristics. Vowel 
characteristics can be picked up with the standard polygon 
of mirrors with very little training. 

“The human ear cannot catch impressions of sounds 
which are not repeated. Many cycles of a pure note must 
be picked up by the human ear in order to give the impres- 
sion of that note. With sight this is not required. The 
glimpse of one or two cycles of a pure note is all that is 
required for the eye to grasp the complete characteristic. 
One cannot say the vowel ‘e’ without repeating the 
characteristic’s wave cycle dozen of times. A high-speed 
osisogram 10in. long would show but a fraction of a quickly 
spoken vowel, yet that small fraction would contain the 
characteristic wave form repeated many times. 

“From this two things are apparent: first, that it 
would take a film approximately 15ft. in length to photo- 
graph a medium length word, if every vibration of the 
voice was to be recorded ; second, the eye does not require 
all this detail repetition, and hence a film 15in. long with 
intermittent exposures lin. long would fully cover the 
characteristics of the word. 

“‘ This intermittent high-speed record could be obtained 
with a differential shutter arrangement in which the 
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BY THE FIVE VOWEL SOUNDS 


cylindrical shutter rotates about the film drum at a slightly 
different speed, giving a short exposure on the film every 
revolution of the shutter and every revolution and a 
fraction of the film. Now, in addition, if the film drum 
rotates in a helix, many convolutions of exposure, includ- 
ing a very large number of individual exposures, may be 
obtained on the one film. When this film is flattened out 
it will be a page of true ‘ phonetic ’ writing, under which 
writing may be printed the usual characters as in any 
book. Thus a textbook may be prepared. 





“In such a book vowel characteristics would appear 
first, spoken in a single pitch. The simple change in appear- 
ance due to change in volume of sound and hence the 


amplitude of the waves might then be shown. Then the 
change in characteristics due to a change in pitch. Then 
possibly the same vowels spoken by different people. Then 
might come the study of the still more transient consonants, 
with their rapid changes in form. Simple words could be 
taken up and characteristic words to show characteristic 
syllables. To prepare such a textbook, correctly and fully, 
would be no mean task. It would be a new art and a very 
worthy art, for tens of thousands of human beings, who 
are now greatly handicapped by total deafness, might 
have a new lease on life on account of this development. 

“The conception of using an oscillograph as a phono 
scope is not new. The writer thought of that while at 
school at the Worcester Polytechnic Institute in 1914. 
However, the bulky oscillographs of that time were very 
unstable in operation, required approximately 15 ampéres, 
110 volts of direct current to operate the troublesome ar: 
lamp, gave a rather coarse line wave on the viewing screen, 
which could be seen by but one person, and required great 
skill to take satisfactory oscillograms. 

“The ‘ Osiso’ lamp will operate on three or four dry 
cells and give light enough for several persons to see the 
waves simultaneously in a moderately darkened room. 
The ‘ Osiso ’ does not weigh one-tenth as much as the old 
are lamp oscillograph, and costs approximately one-fifth 
as much. If there is demand enough for quantity produc 
tion, this instrument may be further simplified and the 
cost reduced considerably more for phonoscope application 

“It is possible to manufacture a phonoscope having a 
stationary ground glass with waves appearing on same 
full size (3in. by 4in., or possibly larger) with light enough 
to enable a small gathering of possibly a dozen people to 
view the voice waves. No rotating polygon of mirrors 
would be used in this instrument. No rocking internal 
mirror would be used on account of the poor efficiency of 
this old scheme and the coarse waves resulting. Multiple 
waves may be made side by side by polarising the galvano - 
meter vibrator with four different values of direct current, 
or by introducing a mirror (or prism) somewhere between’ 
the amp and the cylindrical condensing lens. 

‘A coat-pocket phonoscope may be made, utilising 
prismatic binoculars and operating on three pocket-size 
dry cells. Such an instrument was made several years ago 
as an oscilloscope, only one ocular being used in this first 
model. The moving element, to give the time component, 
is mounted on a tiny disc not much larger than a silver 
dollar. This may be spun with the finger with little effort 
if carefully pivoted on jewels. The optical lever is very 
short and the actual wave very small, but this is magnified 
ten times or more by the ocular magnifier. No ground 
glass is used, practically all the light waves reaching the 
retina of the observer's eye.” 

With the description there was also sent an engraving 
showing the shapes of the waves produced by the five 
vowel sounds, which we reproduce above. 








Large Transformers. 


Tue ability of British electrical firms to construct trans- 
formers of very large capacity and also transformers for 
voltages much in excess of those used in this country has 
been proved beyond doubt, and the increasing demand for 
such units shows clearly that a sound reputation has been 
established. At the present time some transformers of 
exceptionally large capacities are being manufactured by 
the Metropolitan-Vickers Electrical Company under 

















LARGE SINGLE-PHASE TRANSFORMER 


contracts recently received. Single and three-phase units 
now under construction in the company’s shops are 
claimed to be the largest manufactured or installed in this 
country. With regard to home contracts, the largest 
single unit transformers produced in Great Britain are 
being built for the extensions to the Barton power station 
of the Manchester Corporation, these transformers being 
three-phase core type units, each of 25,000-kilovolt- 
ampéres capacity, with a pressure ratio of 6600/33,000 
volts, and they are to be installed with the 41,000-kilowatt 
turbo-alternator set recently ordered from the same 
manufacturers. 

The present British record for large-capacity units is 
held by the Metropolitan-Vickers main step-up trans 
formers in use at Barton, viz., six three-phase 19,500- 
kilovolt-ampére units, which have been in successful 
operation for about four years. In design the new trans- 


formers will be similar to the original units, which are of 
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the core type and constructed for forced cooling. 





THE ENGINEER 


Fes. 4, 1927 








PULLMAN 


THE 


CAR FOR THE 


LEEDS FORGE COMPANY, LTD., LEEDS, 


CONTINENT 


ENGINEERS 














will be nearly l6ft. long, 7 feet broad and 17ft. high to the 
top of the H.T. terminal. Among the transformers ordered 
for abroad, there are three-phase banks with capacities 
up to 54,400 kilovolt-ampéres per group. Two banks of 
this capacity and one spare unit are being supplied to 
South Africa, each bank consisting of three 18,113 kilo- 
volt-ampére single-phase shell transformers, the pressure 
ratio being 13,650'28,500, and the periodicity 50 cycles 
per second. The transformers wil! be fitted with oil con- 
servators and breathers, and will be arranged for forced 
cooling, two cooling equipments per group being included 
in the contract. The guaranteed maximum efficiency of 
these transformers is as high as 99-34 per cent. 

A 51,000-kilovolt-ampére bank of transformers of 
similar construction, but designed for a ratio of 6600 
115,000 volts and arranged for outdoor service, is being 
built for a power station in Europe. The units of this 
group, as well as those of the 54,400-kilovolt-ampére 
groups mentioned, will be of greater capacity than any 
single phase units hitherto manufactured in this country. 
Some idea of the size of the large-capacity single-phase 
transformers now being built can be obtained from the 
accompanying illustration, which shows one of the single- 
phase units recently manufactured at the Metropolitan- 
Vickers Electrical Company’s works for the Victoria Falls 
and Transvaal Power Company. The initial power plant, 
which is being supplied by this firm for the new Waikare- 
moana hydro-electric power station in New Zealand 
includes two 20,000-kilovolt-ampére three-phase banks 
of single-phase transformers and one spare 6666-kilovolt- 
ampére single-phase unit. These transformers are water 
cooled and are designed for outdoor service at 11,000 
110,000 volts. The Great Indian Peninsula Railway has 
ordered twelve 3667 single-phase transformers of the self- 
cooled outdoor type, these being in the form of four 11,000- 
kilovolt-ampére three-phase banks for 6600/110,000-volt 
interconnection with the electrification of the main line 
north-west from Bombay. 

Within the last few years Metropolitan-Vickers trans- 
formers, aggregating over half a million kilovolt-ampéres 
total capacity, have been ordered and supplied for pres- 
sures of 110,000 volts and over, and in order to deal with 
the increasing demand for larger units and for higher 
voltages, the company is now completing extensions to its 
high-tension laboratory, in order to increase its capacity 
four-fold. The extensions will contain transformers for 
making commercia! tests up to over one million volts. 








DURING last month the steamship Colmar tied up at 
the Great Western Port Talbot Docks and discharged 
3000 tons of steel between 9.20 a.m. and two o'clock in 
the afternoon of the same day. 








Pullman Cars for the Continent. 


On Tuesday last, at the invitation of Cammell Laird 
and Co., Ltd., a party travelled up to Leeds in a special 
railway coach to inspect several new Pullman cars which 
have recently been completed by the Leeds Forge Company, 
Ltd., to the order of Sir Davison Dalziel for the Compagnie 
Internationale des Wagons Lits et des Grands Express 
Européens. The order was for thirty cars for the new 
Nice and Milan service, which started on December 15th 
last. We understand that the cars are giving every satis- 
faction. We may remind our readers that the original all- 
steel sleeping cars for the Wagons Lits service to the 
Riviera which forms the famous Train Bleu were designed 
and constructed by the Leeds Forge Company. In many 
respects they are similar to English Pullman cars, and 
by special request the interior finish and decoration of the 
first two cars, known as the Argus cars, are identical with 
the English Pullman car built by the Midland Railway 
Carriage and Wagon Company, Ltd., and exhibited at the 
Wembley Exhibition. The order was for fifteen parlour 
cars and fifteen kitchen cars, all of which are now prac- 
tically complete, only a few remaining to be sent to France, 
vii the Harwich-Zeebrugge ferry service. 

The parlour cars have two large open saloon compart- 
ments, each seating twelve passengers, and two coupé 
compartments, one at each end of the car, for four 
passengers. The kitchen cars have also two large saloon 
compartments, one seating twelve and one eight passengers, 
whilst at one end of the car is a coupé compartment for 
four passengers and at the other a kitchen and pantry, 
A good idea of the luxuriousness of the saloons may be 
gathered from the illustrations which we give above. The 
whole of the kitchen interior, namely, body, sides and 
ceiling, is of steel. The carriage door partition behind the 
stove is also of steel, heavily insulated and provided in its 
thickness over its entire area with an air space for the flow 
of a cold stream of air entering from the corridor near the 
floor. The stove is of the large coal-burning variety and 
is arranged to heat the water for hot water supply. On 
the outside the cars are painted blue on the lower panels 
and cream on the upper, whilst the panels, windows and 
mouldings are lined with gold ; the roof is painted white. 
The length over buffers is 76ft. 1]}in., the width over out- 
side cornices 9ft. 5}in., and the height from fail to top of 
roof moulding 13ft. ljin. The bogie wheel base ‘is 
8ft. 2,in. and the diameter of the wheels 3ft. 5gin. The 
bogie centres are 52ft. 6in. apart. Each parlour car will 
accommodate thirty-two passengers and each kitchen car 
twenty-four passengers; their respective weights are 
approximately 46} tons and 50} tons. 

The whole of the car structure is of steel, the assembly 
of the parts in the works being effected by means of special 
jigs, whereby interchangeability and great acceleration 








of the speed of manufacture are secured The body sides 
are « omposed of vertical pressed pillars connected together 
longitudinally by rolled angle the whole being 
covered by steel sheeting held down firmly by the moulding. 
The platform and body ends are constructed in a similar 
manner. The roof comprises transverse steel members 
pressed to the contour of the roof and connected by longi 

tudinal angles, the whole being covered with steel sheet. 
the lap joints of which are held down by moulding to 
prevent any possibility of leakage. The floor is of key 

section corrugated steel on which is laid an insulating aml 
fireproof composition. The whole of the body outer 
sheeting on the inside is covered with insulating material, 
and provision for the attachment of the interior finish is 
made by means of the Leeds Forge patented fibre block 
method, which consists of securing the interior lining, &c.. 
by wood screws to special fibre blocks riveted to the steel 
work. The underframe is practically the same as that 
employed for the Train Bleu, but some reduction of weight 
has been secured by slight modifications. The feature of 
this design, which, we may mention, is patented by th« 
Leeds Forge Company, is the use of cast steel ends, a main 
centre longitudinal fish-bellied girder, and through cross 
bars. The sole bars are made of rolled Z sections con 

nected firmly at the tail pieces on the end castings and 
arranged so as to form landings for the bottom angles of 
the body sides. The buffing gear is of the equalising type, 
the ends of the buffer shanks being fitted with shoes 
bearing on large laminated springs and connected by 
equalising bars. Westinghouse brakes are fitted and ar 
actuated by I17in. cylinders. 

The bogie frame consists of one steel casting, of which the 
axle guards, bolster suspension brackets, block hanger 
brackets, &c., are cast to form integral parts, thus reducing 
the number of pieces in the finished bogie to a minimum. 
The wear of pinholes, &c., is provided for by the insertion 
of hard steel bushes in the castings ; the axle guards and 
bolster wearing surfaces are faced with suitable liners. 
The bogies as a whole are of the equalising beam type, 
designed with a view to obtaining the easiest possible riding 
of the cars. Wheels, axles, and axle-boxes are of tle 
Wagon Lits standard, as required by the railways over 
which the cars are being operated. Electric lighting is 
provided by the Stone’s system, current being generated 
by a motor slung from the underframe and belt driven by 
a pulley on one of the axles. The carriages are wartned by 
a’ low-pressure plant manufactured by ‘the Laycock 
Engineering Company, Ltd. ~ 

Luncheon was served ‘on the down train, and on arrival 
the party went to the works of the Newlay Wheel Company, 
Ltd., at Newlay, which is now associated with the Leeds 
Forge Company, Ltd., and Cafnmell Laird and Co., Ltd. 
There the visitors were shown the last five of the thirty 
cars which have been built. They were also given an 
opportunity of inspecting the method of manufacturing 


sections, 
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solid forged and rolled wheels. They then returned to the 
Armley Works of the Leeds Forge Company, Ltd., which 
they inspected, and after tea had been served they 
returned to town in the special coach which Cammell 
Laird and Co., Ltd., had provided. On the up journey an 
excellent dinner was provided. We may add that the 
whole arrangements for the trip were admirably carried 
out and that every thought was given by Cammell Laird 
and Co., Ltd., for the comfort and convenience of their 
visitors. 








A Hopper-cooled Oil Engine. 


IN an article appearing in our issue of December 10th, 
in which we described some of the engineering exhibits 
at the recent Smithfield Club Show, brief reference was 
made to a new type of hopper-cooled oil engine for small 
powers, which has been put on the market by Crossley 
Brothers, Ltd., and is built at the firm’s Elstow Engineering 
Works, Bedford. The engine—which is shown in Fig. 1— 

















FIG. 1—HOPPER-COOLED OIL ENGINE 


is of the four-cycle single-cylinder horizontal type, designed 
for either petrol or paraffin fuel. Fig. 2 shows a longi- 
tudinal section through the bed-plate and cylinder, with 
the piston in the position which corresponds to a closing 
exhaust valve. It will be seen that there are two valves 
in the cylinder head, an upper inlet valve and a lower 
exhaust valve. Both valves are tappet-operated from a 
single rocker arm, which is carried on a bearing mounted 
on the cylinder head. Attached to the end of the rocker 
arm is a small bell crank, which in turn is connected to 
the push rod and cam roller. The intermediate cam shaft 
is gear driven from the crank shaft, and a spur wheel on 
the same shaft also drives the magneto and the governor. 
The magneto, which is fitted with an advance and retard 
lever, is conveniently mounted on the end of the crank 
case on a stiff bracket, which gives access to the interior of 
the crank case. Below the magneto bracket is the lubricat- 
ing oil filling cap, the height of ojl required being indicated 


by a small peg gauge which becomes visible as soon as the | 
A centrifugal type governor is ' 


filling cap is removed. 
fitted at the side of the engine, and it operates, by means 
of a push rod, a throttle valve in the carburetter system. 
In order to facilitate starting when the engine is being run 
on paraffin fuel, a petrol cup and a priming tap are fitted 
at the top of the cylinder over the combustion space. 

The lubricating arrangements are of interest. Instead 
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Applications of Power on Gasworks.* 


By HAROLD CHARLES SMITH, Assoc. M. Inst. C.E. 
Arter a brief mention of the uses of pneumatic, hydrau- 
lic and gas power, the applications of steam on a gasworks 
with an output of more than 15 million therms per annum 
are detailed. In manufacturing this gas, approximately 
148,000 tons of coal and 2,700,000 gallons of gas oil are 
used ; 87,000 tons of coke and breeze are obtained as a 
by- product, of which 18,500 tons of coke are used for the 
manufacture of water gas and 8600 tons of coke and 
26,700 tons of breeze as boiler fuel. The steam generated 
on an average day is shown to be at the rate of 44,110 Ib. 
per hour from and at 212 deg. Fah., or 16,718 H.P. The 
cost of generation, exclusive of capital charges, but in- 
cluding fuel, labour, water, repairs and maintenance is 
shown to be 11-3d. per 1000 Ib. of steam, or 25-3d. per ton. 
The boilers in which this steam is generated are described, 
their actual outputs being compared with their rated 


capacities. Five waste heat boilers are included in the 
boiler plant, The boiler efficiencies and load factors are 
stated. The quantity of steam generated is allocated in 


the following manner to the various pieces of plant and 
machinery for which it is used ; 


Pounds per hour from 


and at 212 deg. Fah. 
Carburetted water gas 3,458 
Steaming vertical retorts 581 
Generating electricity 4,022 
General power purposes 33,105 
Boiler grates, ejectors, &c. 1,944 
44,110 


From a balance drawn up between the steam generated 
and the H.P.-hour output obtained by its use, an efficiency 
of transmission of energy from heat in steam to B.H.P.- 
hour is shown to be 3-5 per cent. This low efficiency is 
due to the fact that steam is used in a large variety of 
scattered units, the majority of which have been in use 
for several years and are working under non-condensing 
conditions. 

The savings in labour to be effected by linking up the 
whole of the boiler plant and by converting certain of the 
hand-fired boilers to mechanical stoking is shown to be 
£790 per annum on a capital outlay of £1810. This saving 
is in addition to any saving in fuel, due to the levelling up 
of the load and to the increase in the proportion of steam 
made on mechanically operated boilers and waste heat 
boilers. 

The generation and use of electrical power on a gasworky, 
is dealt with. The efficiency of the generation of elec- 
tricity from heat in steam supplied to engines to heat in 
electricity generated is shown to be 10-1 per cent., and the 
efficiency of the generation and transmission of electricity 
from heat in steam supplied to engines to brake horse- 
power developed on works motors is shown to be 6-1 per 
cent., which is comparable with the efficiency of 3-5 per 
cent. given for the use of steam power. 

Of the 16,718 H.P. of steam generated, 2647 H.P. 
used for gas making and purposes other than oo r, a 
14,071 H.P. for power purposes. Of the latter, 1524 H.P 
is converted into electrical energy, giving 147-8 H.P. of 
electricity. 

The author suggests that in designing anew gasworks of a 
similar size to the one under review, power would be 
most economically produced and applied as electricity. 
This could be generated by steam at a central station, the 
bulk of the steam being produced by waste heat boilers. 
Instead of steam being used in small units at scattered 
points, it would then all be used at one point, the exhausts of 
engines using it discharging into suitable condensing plant. 
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FIG. 2—- LONGITUDINAL SECTION THROUGH 


THe SINFER 


of depending on splash lubrication for the reciprocating 
parts, an oil thrower disc is mounted on the crank shaft, 
which dips into the oil bath and transfers lubricating oil to a 
distributing trough at the top of the crank case, from which 
it is fed to the various bearings and reciprocating parts. 
Although the engine as illustrated herewith is designed for 
hopper cooling, it is made so that it can readily be con- 
verted for tank or radiator working. Crossley Brothers, 
Ltd., are manufacturing three sizes of engine of the type 
described, namely, two, three and six horse-power models. 
The smaller engines are designed for the moderate speed 
of 700 revolutions per minute, and a still slower speed of 
550 revolutions has been.adopted for the six horss-power 
size. The makers claim that the engine is one which should 
find a wide field of application for agricultural contractor's 
work, and the many industrial purposes for which such 
engines are now used. 





CYLINDER OF HOPPER-COOLED ENGINE 


Assuming that the mean total power required on a new 
works would be the same as on the existing works, 
494-0 B.H.P. would be required on an average day. If 
this were applied as electricity with an efficiency from steam 
to motor of 6-1 per cent., it would be necessary to generate 
only 8098 H.P. of steam instead of 14,071 H.P. as at 
present. A plant capable of generating 818 H.P., or 610 
kilowatts, would be required. 

With this plant a higher efficiency should be obtained 
than on the 150-kilowatt plant now in use, and assuming 
this to be 14 per cent., the steam required would be only 
5843 H.P. The sav ing in steam would amount to 233 tons 
per diem, which at 25-3d. per ton gives a saving of £8963 
per annum. 

* Abstract of paper to be brought forward for discussion at 
the Institution of Civil Engineers on February 8th. 








If only 5843 H.P. of steam were required instead of 
14,071 H.P. as at present, it is shown that it would be 
possible to make 83 per cent. of the steam required on the 
works for gas making and power purposes—apart from 
that necessary for the working up of by-products—on 
waste heat boilers under average day conditions. Under 
existing conditions it would only be possible to make 
42-1 per cent. of the steam required from the waste heat 
of the various carbonising processes. 

The works produce 3000 million cubic feet of gas per 
annum, having a calorific value of 500 B.Th.U. per cubic 
foot. Of this production, 25 per cent. is water gas, To 
make this gas, 148,000 tons of coal are required. From each 
ton of coal carbonised 950 Ib. of steam from and at 212 deg. 
Fah. can be raised by waste heat boilers. This equals 
385,000 Ib. per diem. A quantity of 30 lb. of steam per 
1000 cubic feet of carburetted water gas, which equals 
61,000 Ib. per diem, can also be raised. Therefore the 
total steam available from waste heat is 446,000 Ib. per 
diem. The requirements under present conditions 

= 44,100 24 1,058,640 lb. per diem. Therefore the 
percentage that can be raised from waste heat 42-1 per 
cent. 

Assuming that the whole of the power requirements were 
supplied as electricity generated at an efficiency of 14 per 
cent., the requirements for power would be 5843 
24/0-379 = 370,000 Ib. of steam per twenty-four hours. 
In addition, 167,600 Ib. are required for gas making and 
other purposes, making a total of 537,600 Ib. Under these 
conditions, 83-0 per cent. of the total requirements could 
be met by waste heat. 

No comparison is made between the capital costs to be 
incurred by supplying the power requirements of a new 
works by means of steam and electricity as at present, or 
alternatively, by means of steam-generated electricity 
only. 








SIXTY YEARS AGO. 


We have in previous notes made occasional reference 
to the disgraceful state of the river Thames in the ‘sixties 
of last century, but for a complete and very striking picture 
of the condition of that great waterway and all the factors 
attending transport upon it, we must turn to a leading 
article in our issue of February Ist, 1867. The river in its 
then state, we wrote, would be a reproach to a colonial 
port. Its custodians had poured into it every abomination 
they could collect or create until its emphatic warnings 
made the process no longer possible. Romance, even the 
poor romance of villainy, had been driven from its waters. 
Its venerable mud banks exacted a toll upon the poor 
crowded in their houses near them. At last the river 
started to poison our legislators, and only then did they 
begin to take notice of its state. But in spite of the hasty 
efforts made to correct matters, a million people above 
London continued to pour pollution into the waters of 
the river. It was not, however, only with the sanitary 
condition of the Thames that fault could be found. Along 
its banks no effort had been made to secure harmony in 
the buildings that had been allowed to spring up. Palaces 
and timber yards, fine old Gothic buildings and gasometers, 
well-tended gardens and shabby warehouses, set at all 
angles and shore lines, fringed with wide mud banks, a 
mass of anchored barges or a raft of timber, presented a 
jarring picture and destroyed all general effect. Of the 
bridges which crossed the river two alone, London Bridge 
and Westminster Bridge, served a useful purpose. Waterloo 
and Southwark Bridges had been rendered all but useless by 
the continued demand for tolls from all those using them. 
On the surface of the river the steamboats plying for public 
custom had been running, the youngest of them, for at 
least twenty years. They had just enough power to 
struggle through the bridges against the tide and not 
enough to enable them to avoid dangerous collisions with 
the tidal barges and lighters which, clumsy and unmanage- 
able, still provided the only above-bridge means of carry- 
ing merchandise on the river. The steamboats were dirty, 
their cabins were stifling dens with headroom only for a 
child, and the descent of their cabin stairs invited a broken 
neck. Their masters’ orders to the engine-rooms were still 
transmitted verbally by “ call-boys.’’ These pieces of 
‘antedeluvian lumber "’ were, however, outdone by the 
Thames landing stages. For the most part these stages 
were superannuated barges, which were only kept afloat 
by frequent pumping. They were approached by flights 
of steps or inclines, the floors of which, through decay, 
threatened the traveller with a visit to some indefinite 
region below. In one instance a series of barges forming a 
stage provided such a confusion of pay-boxes for the 
different steamers—the Iron-boat, the Express, the Green 
boat, an antiquity that took one to Greenwich and so 
forth—that even the piermen themselves were confused 
and bewildered in their directions to would-be passengeres 
Such a set of crazy, ramshackle, rotten, disgraceful steame 
boat piers as existed between Battersea Park and Dept- 
ford would not, we wrote, be tolerated by any civilised 
people except cockneys. To-day we have little cause 
for pride in the appearance of the Thames as it 
flows through London, but thanks to our improved 
drainage system it is no longer a source of pestilence 








Vacancies For Arrcrart AprreNtTices.—The Air Ministry 
announces that five hundred aircraft apprentices, between the 
ages of fifteen and seventeen, are required by the Royal Air Force 
for entry into the schools of technic sal training at Halton, Bucks., 
and at Flowerdown, near Winchester. They will be enlisted 
as the result of an open competition and of a limited competition 
held by the Civil Service Commissioners and the Air Ministry 
respectively. Successful candidates will be required to complete 
a period of 12 (twelve) years’ regular Air Force service ffom the 
age of eighteen, in addition to the trading period. At the age of 
thirty they may return to civil life or may be permitted-to re- 
engage to complete time for pension, Full information regarding 
the aircraft apprentice scheme, which offers a good opportunity 
to well-educated boys of obtaining a three years’ apprentice 
course of a high standard and of following an interesting technical 
career, can be obtained on application to the Royal Air Force, 
Gwydyr House, Whitehall, London, 8.W. 1. 
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Work-hardening Properties of 
Metals.* 
By EDWARD G. HERBERT. 
Tue Harpness Inpucep By Currine Too.s. 


[x order to investigate the hardness induced by the tool 
in the process of cutting metal, a uniform procedure was 
adopted. A bar of the metal under investigation was 
chucked in the lathe and a cut }in. deep was taken with a 
straight-edged side tool, the feed being */,,in. and the 
speed 65ft. per minute. The lathe was quickly stopped 
while the cut was in progress and the tool withdrawn, 
leaving a chip attached to the bar. A section was cut 
parallel to the axis of the bar through the chip and the 
adjacent metal, and the section was mounted in fusible 
metal, polished, etched, and tested for hardness at a 
number of points around the zone of separation. The test 
used was the time test, made with the Herbert pendulum 
hardness tester. For the convenience of those not familiar 
with the pendulum time hardness numbers, conversion 
of these has been made into approximate Brinell numbers, 
which are placed in brackets after the time numbers. The 
conversion was effected by the following formulas :— 


For brass, B 0-29 T?, 

For soft steels, B 0-36 T?. 

For steels harder than 280 Brinell, B 10OT, or 
B 13-5d¢ 7, where B is the Brinell hardness number, 
T the time hardness number using the 4 kilo. pendulum 
and 1 mm. steel ball, and d 7 the time hardness number 
with 4 kilo. pendulum and 1 mm. diamend. The diamond, 
owing to its greater hardness and rigidity, gives lower 
readings then the steel ball, hence the different conversion 
factors. 

The metals selected for experiment were : 

A, a mild steel of 35 tons por square inch tensile strength 
time hardness 21-4 (163 ~tg 

B, stainless iron (0-1 C, 13-5 Cr); time hardness 19-7 
(140B). 

C, stainless steel (0-1 C, 17-2 Cr, 7-9 Ni); time hardness 
19-9 (142B). 

D, stainless steel (0-26 C, 13-2 Cr); time hardness 
27-2 (265B). 

E, stainless steel (0-11 C, 15-7 Cr, 10-5 Ni); time hard- 
ness 18-0 (116B). 

F, rod brass; time hardness 19-2 (106B). 

G, cast iron; time hardness 29-3. 


Photomicrographs of the sections are given in Figs. 1 
to 6, and accompanying each photograph is a chart giving 
the pendulum time hardness of each spot tested. The 
brass chips in Fig. 6 appear separate, but were actually 
attached at one end to the bar. It was not possible to 
obtain an attached chip of cast iron, but a chip was 
sectioned and tested for hardness, the microstructure of 
the chip and of the bar being shown in Figs. 7 and 8. 

From these figures it appears :— 


(a) That in the brittle metal, cast iron, the tool caused 
no distortion of the metal and no work hardening 

(6) That in brass there was a slight distortion of the 
structure and a small amount of work hardening. The 
manner in which the brass chip is detached by shear with 
slight distortion of structure is shown in Fig. 9. 

(c) That in the steels the distortion of the structure was 
very severe, and the hardening of the metal in all cases 
considerable, but very different in degree. The work 
hardness figures are discussed below, but attention is here 
drawn to the hardness of the metal immediately ahead of 
the tool where separation of the chip was about to take 
place. It is evident that in every case except that of cast 
iron the tool was actually cutting metal whose hardness 
was very different from that of the original bar. This is 
shown in Table I., in which the metals are placed in the 


ase I.—Metals Arranged in Order of Original Time Hardness. 





Original Hardness in Time hard- 
Specimen. hardness. path of (ness increase, 
the tool. per cent. 
Stainless steel E .. 18-0 (116B) 37-4 8 (378B) 110 
Brass F_. - «+ 19°2(106B) 24-1 (169B) 12-5 
Stainless iron B . 19-7 (140B) | 31-45 (315B) 60 
Stainless steel C p 19 7 (142B) 43 (430B) 115 
Mild steel A... 21-4 (163B) 30 (300B) 40 


Stainless steel D .. 27-2 (265B) 36 (360B) 32 
Cast iron G ° 29-3 29-3 0 











order of their original time hardness. The hardness in 
the path of the tool and the percentage increase of time 
hardness at this point are given. 

Five of the specimens were originally quite soft, and the 
specimen which had the lowest original hardness, stainless 
steel E (718, 116B), was hardened by the tool to 737-8 
(378B), being exceeded in this respect only by stainless 
steel C, whose hardness was increased by the tool from 
T19-9 to 743 (430B). The steel which had the highest 
original hardness, stainless steel D, was only slightly 
hardened from 27-2 to 36. The mtld steel A was originally 
harder than sididions iron B, but under the action of the 
tool the order of hardness was reversed, while the hardest 
of all the specimens, cast iron G, was not hardened by 
the tool. 

As to the general disposition of hardness, it is seen in 
Figs. la to 6a that there exists in front of the tool a hard- 
ness gradient rising from the undistorted body of the bar 
towards the point of separation of the chip, and that this 
gradient is continued past the peint of separation into the 
chip, where the greatest hardness is generally found. 
(The hardness of the “‘ built-up edge ” is discussed later). 
Cutting takes place at a point on this hardness gradient 
which is always higher than the original hardness-of the 
metal, but the hardness where cutting takes place differs 
from the original hardness according to the characteristics 
of the metal in respect of (a) its ductility or brittleness, 
and (b) its capacity for work hardening. 

In attempting to estimate the resistance which a given 
metal will offer to a cutting tool it seems obvious that if we 


° Paper presented at the annual meeting of the American 
Society of Mechanical Engineers, New York, December 6th to 
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except metals such as cast iron and brass, which are broken 
into fragments rather than cut, the predominating factor 
must be the hardness of the metal which the tool is actually 
cutting, since this determines the force which the tool 
must exert in order to crush and finally rupture the metal. 
Likewise estimating the machinability of a ductile metal 
by its destructive action on the tool, three principal factors 
come into play, the force exerted on the tool face tending 
to cause wear, which depends on the hardness in the path 
of the tool; the heat generated, which depends on the 
hardness in the path of the tool, and the ratio between the 
hardness of the tool and the hardness of the metal in con- 
tact with it. Thus the resistance to cutting and the 
blunting of the tool are governed by the hardness induced 
by the tool. The original hardness is of little account, 
since this hardness no longer exists where cutting takes 
place. 
Maximum InpUCcED HARDNEss. 


It has been shown above that the cutting tool hardens 
a ductile metal and that the actual separation of the chip 





FIG. 7—-UNDISTORTED STRUCTURE OF CAST IRON CHIP. 
TIME HARDNESS 28°5 
FIG. &8-STRUCTURE OF CAST IRON BAR G. TIME 


HARDNESS 29°3 
FIG. 9-SLIGHT DISTORTION OF STRUCTURE IN BRASS CHIP 


takes place in a zone that has been so hardened. The 
capacity for being work-hardened differs greatly in 
different metals, and it is convenient to have a means of 
measuring work-hardening capacity without resorting to 
a cutting test and the laborious method of sectioning and 
testing for hardness. 

The measurement of the hardness capable of being 
induced by cold work is effected by a recently developed 
method of using the pendulum hardness tester. This 
instrument consists of an arched weight of 4 kilos. sup- 
ported on a ball 1 mm. in diameter, the centre of gravity 
of the pendulum being 0-1 mm. below the centre of the 
ball. An illustration of the pendulum appears’ later. 
When the pendulum is placed gently on a specimen the 
ball makes an impression exactly like a Brinell impression 

see Figs. 1 to 6—and when the pendulum is caused to 
oscillate through a small angle the ball rolis in this impres- 
sion without slip and the time period of oscillation measures 
the hardness of the specimen. The time hardness number 
is the number of seconds occupied by ten single swings, 
a hard specimen and a small impression being indicated 


by a slow rate of oscillation and a high time hardness 
number. 

In order to measure the~capacity of the specimen for 
being hardened by cold work, the pendulum is tilted while 
still resting in the original impression, first to the right, 
then to the left, then back to its original vertical position. 
The effect of these motions is to elongate the impression 
into the form shown in Fig. 10, to roll the metal by two 
passes of the ball, and to harden it. The pend~‘um is now 
caused to oscillate as before through a small angle while 
resting in the centre of this rolled and hardened surface, 
and a second time test is made which gives the induced 
hardness due to two passes of the ball. The effect of this 
second time test is clearly seen in the bright band in the 
centre of the impression Fig. 10. Just as the size of the 
original circular impression was measured by the time of 
swing of the pendulum, so the induced hardness of the 
rolled surface is measured by the width of this band and 
by the number of seconds for ten single swings of the 
pendulum while resting on it. If the metal has a very high 
work-hardening capacity, the central band is indis- 
tinguishable, just as the impression made by the time test 
on very hard steel is invisible. Fig. 11 shows the effect of 
two passes in manganese steel, the original hardness being 
21 (158B) and the hardness induced by twice rolling 45-5 
(455B). The induced hardness due to two passes of the 
ball having been measured, the rolling process is repeated 
by tilting the pendulum again to the right, to the left, and 
back to the central position ; a third time test is now made 
and this gives the induced hardness due to four passes of 
the ball. The process is repeated for six, eight, ten or 
more passes if necessary, but it is invariably found that 
after a certain number of passes, usually six to ten, the 
hardness reaches a maximum and then declines. Once 
the maximum has been no further increase of hard- 
ness can be induced by further rolling. The “ maximum 
induced hardness "’ is then a measure of the capacity of 
the metal to be hardened by cold work. 

Table Il. gives the actual readings in ‘time work- 
hardening tests’’ made on the various metals used in 
the cutting tests described in the first section of this 
paper, and on certain other typical metals. 

It will be noticed that metals differ greatly not only in 
respect of the-maximum hardness they are capable of 
attaining, but also in the rapidity with which they attain 
it. Thus the stainless iron B, hard carbon steel, and 
brass attained their maximum hardness after two passes 
of the ball, whereas copper required eighteen and stainless 
steel C twenty passes to harden them fully. 

In Table III. the steel specimens used in the cutting 
tests referred to in the first section are placed in the order 
of their maximum induced hardness measured with the 
pendulum. The hardness induced by the first two passes 
of the ball is also given, from Table II., and the. hardness 
in the path of the tool and the maximum hardness of the 
chip from Figs. la to 6a. 

It is seen that the hardness in the path of the tool is 
always less than the maximum hardness induced by the 
pendulum work-hardening test, but approximates to the 
hardness induced by the first two passes of that test. The 
order of hardness induced by the pendulum and by the 


? Aluminium and copper were tested with 


tool is precisely the same, and is totally different from the 
order of original hardness. 

The chip hardness is variable and presents some 
anomalies ; for example, the mild steel chip was abnormally 
hard. In this and two other cases the hardness of the chip 
was greater than the maximum hardness that could be 
II1.— Time 


TABLE Hardness 


Induced by Induced by 


pendulum. tool. 
- - Original. 

Maxi- Two Path of | Chip. 

mum passes. tool, 
Mild steel A 31-5 30-4 30-0 36-0 21-4 
Stainless iron B 32-5 32-5 32-45 34 19-7 
Stainless steel D 36-5 35-6 36-0 39-9 27-2 
Stainless steel E 44-0 38-2 37-8 36-6 18-0 
Stainless steel C 52-9 41-2 43-0 38-5 19-9 


induced by rolling with the pendulum, while in the cases 
of stainless steels E and C the chip was less hard than the 
metal immediately in front of the tool. Some of these 
anomalies, especially the last, may be due to the effect of 
heat. Cutting was done dry, and the chip attained a 
temperature which was in all cases high, and perhaps 
sufficient to cause annealing. Since the wear and eventual 
failure of the tool is normally caused by abrasion of the 
chip, it would appear that the ratio between tool hardness 
and chip hardness must be a principal determining factor 
in tool durability. It is not possible to determine the 
effective hardness of a chip which may have been raised 
to annealing temperature, but for the purpose of estimating 
the hardness which the tool must possess in order to resist 
the abrasion of a chip, it may be safe to assume that the 
hardness of the latter is not less than the maximum induced 
hardness measured by the pendulum work-hardening test. 

Referring to Table IJ. it is seen that brass F and cast 
iron G both possessed a considerable capacity for work 





hardenirg. This can have had little adverse effect on their 


Tasie IL.—Time W 
Passes of ball. o- 2 4 
Mild steel A 21-2 30-4 30-4 
Stainless iron B 19-6 32-5 31-6 
Stainless steel C 19-7 41-2 45-4 
Stainless steel D 27-5 35-6 35-8 
Stainless steel E 18-0 38-2 41-9 
Rod brass F 19-4, 32-0 32-0 
Cast iron G 30-0 36-4 37-5 
Manganese steel 21-0 45°5 652-4 
Hard carbon stee! : ‘ ; 71-0 89-0 88-0 
Aluminium bronz« 22-4 36-0 40-3 
Aluminium! 5-5 9-8 W-1 
Copper, cast . “ae 6-8 17-5 19-8 
Tungsten .. - ec ef 87-9 | 6-6 57-9 


machinability, since they were not hardened by the tool, 
but under some cutting conditions the work-hardening 
capacity of such metals exercises a decisive influence, as 




















FIG. 10--TIME - WORK - HARDENING TEST IMPRESSION IN 
MILD STEEL. ORIGINAL HARDNESS, 22; MAXIMUM 
INDUCED HARDNESS, 29 

FIG. 11—TIME - WORK - HARDENING TEST IMPRESSION 
MANGANESE STEEL. ORIGINAL HARDNESS, 21; 
DUCED HARDNESS (TWO PASSES), 45°5 


InN 
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all will be aware who have tried to file brass with a blunt 
file or to cut cast iron with a hacksaw which has lost its 
sharpness. A blunt tool may harden brass, cast iron, and 


ork-hardening Tests 


6 s 10 12 i4 16 18 20 
30-7 | 31-5 30-4 
30-4 
47-3 48-2) 49-8 50-3 51-5 562-3 52-7 §2-9 49-6 
36-3 36-5 | 36-2 
43-1 | 44:0 | 43-8 
31-8 
38-2 40-6 40-8 40-2 
54-0 56-2 57-2 44-6 
86-0 
40-6 41-8 | 42-3 40-4 
10-3 10-7 10-6 
20-8 | 21-5 23-5 | 23-5 23-5 23-7 24-4 24-4 24-2 
58-8 58-5 


a 3mm. etched steel ball to prevent slip 


some bronzes to such an extent that they are almost 
impossible to cut. 
Cure Formation. Tae Buritt-vue Ener. 

In order to make clear what follows it is necessary to 
refer to the structure known as the “ built-up edge "' on 
cutting tools. This has often been supposed to consist of 
particles of metal scraped from the bar by the sharp edge 
of the tool and accumulating on the top surface of the tool 
between the actual edge and the point where the chip 
impinges. The accompanying photographs—Figs. 12 to 
17—show the stages of its formation and 
should suffice to dispose of the popular conception. 

Fig. 12 is a chip of stainless iron a few seconds after 
cutting commenced. A large fissure runs ahead of the 
tool and the surface of the chip where it impinges on the 
tool is dragged back by friction and consolidated into a 
hard layer whose structure is continuous with that of 
the chip, except at the upper part where separation has 
commenced. This confirms the statements of Rosenhain 
and Sturney, whose experiments were conducted on chips 
in early stages of formation and who remarked on the 
continuity of structure of the “‘ deformed area’ and the 
chip. 

A somewhat later stage is shown in Fig. 13, where the 
first layer has been almost worn away and has been over- 
laid. by five successive layers, the last of which is partly 
continuous with the chip, the separated portion having 
been broken in withdrawing the tool. 

The successive layers are even more clearly shown in 
Fig. 14, where the edge is beginning to assume its’ charac 
teristic triangular form and is seen to be collecting material 
not only from the chip, but from the lower surface. 

Figs. 15 and 16 show a later stage where the built-up 
edge actually surrounds the nose of the tool, while in 
Fig. 17 the completed edge, built up of innumerable layers 
and of almost razor-like sharpness, is cleaving a path 
through the solid steel. Professor Coker has shown that 
the zone of separation is in a state of tension, and the edge 
may be regarded as severing metal which is already 
stretched almost to the breaking point, 
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The built-up edge is the actual cutting implement, the 
tool merely serving to support it. It is much harder than 
the metal it is cutting. Thus in mild steel A the original 
hardness was 21-4, the hardness in the zone of separation 


30, tho maximum hardness of the chip 36, and the hardness | 


of the built-up edge 44 (440R). In stainless steel C the 
hardness of the built-up edge was 53-4 (534B). 

As to the manner in which the successive layors are 
united, Professor Gerald Stoney has pointed out that 


tures”’ the author has shown that the temperatures 
| generated by tools cutting steel under rormal conditions 
are very high, even when the operation is instantaneous 
as in the blow of « chisel, or when the tool and the work are 
flooded with oil or water. The method adopted for 
measuring cutting temperatures was that of the “ tool- 
work thermo-couple."* The tool and the work being of 
different metals, as stellite and mild steel, they were 
treated as the two elements of a thermo-couple, the tool 











-BUILT- UP EDGE IN STAINLESS 


AND MILD STEEL 


FIGS. 12 TO 17 


welding can take place at quite moderate temperatures 
between clean metal surfaces under heavy pressure, and 
it is probable that the edge is a welded structure. 

[ts cutting angle is much more acute than that of the 
tool which supports it, and must be assumed to be the 
angle best suited for cutting the particular metal under 
conditions as to speed, feed, and so forth, in which it is 
formed. The tool angle might be inferred to be unimpor 
tant, since the tcol does no cutting, bat actually the top 
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FIG, 18--TEMPERATURES GENERATED ON TOOL 
STEEL TESTING MACHINE 


rake angle of the tool determines the angle of incidence 
of the chip, and thus infinences the pressure and the rate 
at which tho chip wears away the tool surface behind tke 
built-up edge, this being the ultimate cause of failure of 
the tool. Dr. Klopstock has proposed to lessen the angle 
of incidence without unduly weakening the tool by forming 
a hollow in the upper surface where the chip impinges. 

This investigation has not been extended to acute- 
angled knife tools. 


TEMPERATURES GENERATED IN CuTTING METALS. 
In & paper on 


‘The Measurement of Cutting Tempera- 








IRON B 


| 0-023in. 


| lathe temperatures of over 500 deg. Cent. were measured 


(FIG. 12), STAINLESS (FIGS. 13 AND 14), 


(FIGS. 15, 16 AND 17) 


STEEL 


being insulated with mica, and the thermo-electric voltage 
generated by the cutting temperature being measured with 
a millivoltmeter whose terminals were connected to the 
tool and to a convenient part of the machine. 

Two diagrams are reproduced from this paper, Fig. 18 
showing the temperatures generated on the tool steel 
testing machine in which a cut '/,,ir. wide by 0-001 2in. 
deep is taken on the end of a steel test tube, and Fig. 19 
giving the temperatures generated in cutting a mild steel 
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FIG. 19—CUTTING TEMPERATURES ON BAR LATHE 
(CUT jin. DEEP, TRAVERSE 43 PER INCH, 
VARIABLE SPEED) 


bar on the bar lathe, the cut being jin. deep and the feed 
It will be seen from Fig. 18 that a temperature 
of 500 deg. Cent. (922 deg. Fah.) was generated by the tool 
taking a cut a thousandth of an inch deep at a speed of 
200ft. per minute when the tool was flooded with water, 
and a temperature of 700 deg. Cent. (1292 deg. Fah.) 
when cutting dry under the same conditions. On the bar 


when cutting with oil or water under normal workshop 
conditions. The instantaneous temperature generated 


this case being measured with a string galvanometer. 

The occurrence of these high temperatures under normal 
working conditions having been demonstrated, it is neces- 
sary to refer to the probable distribution of temperature. 

The temperature measured by the tool work thermo. 
couple is necessarily that at a point or area of contact 
between the tool and the work material. Such contact 
always takes place where the chip impinges on the top face 
of the tool, a little distance behind the edge, ard it does 
not necessarily take place elsewhere. It is reasonable to 
suppose then that the temperature measured by the tool 
work thermo-couple is the temperature between the too! 
and the chip, and that this is the maximum cutting tem 
perature. It is the tool temperature—the temperature 
the tool has to withstand without becoming soft—and 
is therefore of supreme significance in relation to the 
hot hardness of the tool, which, however, is not now under 
consideration. The temperature in the work material 
results from the molecular friction due to deformation, 
and naturally increases from a minimum in the unde 
formed body of the bar, which is nearly cold, through a 
higher temperature where deformation commences con 
siderably ahead of the tool, and so gradually rising, as the 
degree of deformation increases, to the zone where separa 
) tion of the chip commences, rising further as the separated 
chip is crushed and bent back, and reaching a maximum 
where the already heated chip passes over the tool under 
heavy pressure. It is evident, then, that there is, properly 
speaking, no work temperature, but a temperature gradient 
in the work. The separation of the chip takes place some 
where on this gradient, but the actual temperature where 
separation is taking place cannot at present be measured 
Reasons will be given for believing that it can be inferred 
with considerable accuracy, but for the present it must 
suffice to say that the separation®%f the chip takes place 
at some temperature intermediate between that of the 
cold bar and that of the very hot area of contact of chip 
and tool. 

The existence of the temperature gradient may be 
inferred from a study of the progressive deformation and 
the gradual increase of hardness illustrated in Figs. 1 to 6 
Its existence may be visually demonstrated by observing 
the colouration of a chip attached to a bar when the lathe 
has been suddenly stopped. The colouration will be seen 
to commence in the region ahead of the tool where some 
deformation has already taken place, and to deepen 
progressively to a maximum in a portion of the chip which 
has travelled some distance from the tool. 


(To he continued). 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Ferranti, Ltd., of Hollinwood, Lanes., and London, asks us 
to announce that Mr. G. L. Porter, A.M.1.E.E., late of Messr 
Merz and McLellan, has joined its staff as advisory engitieer 

Tue ENGINEERING AND Commerciat Corpyinc Company, of 
137, Victoria-street, Westminster, S.W. 1, asks us to announce 
that it has opened a City branch at 78, Queen Victoria-street 
London, E.C. 4, by arrangement with Hodges Bennett and Co 
Ltd. 


Mr. J. A. L. WADDELL asks us to announce that he has formed 
@ partnership with his associate engineer, Mr. Shortridge 
Hardesty, under the name of Waddell and Hardesty, consulting 
engineers, 150, Broadway, New York City, U.S.A. 

Dowptnes’ Macutne Toor Company, Ltd., of Bush Hous: 
Aldwych, London, W.C. 2, asks us to announce that it has been 
appointed the selling agent in Great Britain for the Oscilloscope, 
which is manufactured by Baird and Tatlock (London), Ltd., for 
the New Oscilloscope Company, Ltd., of Westminster, which is 
the sole proprietor. The same company asks us to announce 
that Mr. Ivan M. Tweedy, B.Sc. (Eng.), A.M.L.N.A., late assistant 
works manager at the Neptune Works of Swan, Hunter and 
Wigham Richardson, Ltd., Newcastle-on-Tyne, has joined its 
Board of Directors in an active capacity. 

Joun AND Epwin Waicat, Ltd., of Birmingham, ask us to 
announce that the decision of their directors and shareholders 
to change the name of the company to Wrights Ropes, Ltd 
having been sanctioned by the Board of Trade, the change of 
name took place as from January 29th. The constitution, 
directorate and business policy of the company remain entirely 
unchanged. 








T.B.D.’s ron Roumanta,—We learn with interest and pleasure 
that John I. Thornycroft and Co., Ltd., has been commissioned 
to supply the designs for the two new torpedo-boat destroyers 
to be built in Italy for the Roumanian Government. Although 
the constructional work is not coming to this country, it is 
satisfactory to know that British naval architecture is still 
pre-ferred for these highly specialised types of naval vessels. 


INSTITUTION OF Navat Arcuirects.—The annua! general 
meetings of the Institution of Naval Architects will take place 
on Wednesday, April 6th, and the two following days, in the 
Lecture Hall of the Royal Society of Arts, John-street, Adelphi, 
W.C. 2, The President, the Duke of Northumberland, K.G., 
will occupy the chair. The annual dinner will be given on Wed 
nesday, April 6th, at 7.30 p.m., in the Grand Hall, Connaught 
Rooms, Great Queen-street, Kingsway, W.C. It is proposed to 
hold a summer meeting in Cambridge on July 12th to I4th, 
and the University authorities have offered to grant facilities 
for that purpose. Arrangements will also be made to visit engi 
neering establishments at Bedford and Ipswich at the conclusion 
of the meetings in Cambridge. 


Tue Iron anv Steet Instirute.—-The annual general meeting 
of the Iron and Steel Institute will take place on Thursday and 
Friday, May 5th and 6th, at the House of the Institution of 
Civil Engineers, Great George-street, London, 8.W. The annual 
dinner will be held on the evening of Thursday, May 5th, at the 
Connaught Rooms, Great Queen-street, W.C. Members are 
reminded that in March the Council is prepared to consider appli- 
eations for grants from the Carnegie Fund, in aid of research 
work on some subject of practical importance relating to the 
metallurgy of iron and steel, or allied subjects. Special-applica- 
tion forms can be obtained from the office of the Institute. The 
results of research work must be communicated to the Institute 
in the form of a report. The Williams Prize, founded in 1926 
by Mr. Illtyd Williams, is offered for award by the Council to 
the author or authors—being of British nationality—of the 
paper that is adjudged to be the best practical paper presented 
to the Institute and accepted for publication at any general 
meeting during the year. The prize is approximately of the 
value of £100, and to be eligible for the award authors of papers 
coming within the scope of the scheme must be regularly em- 
ployed in a British iron and steel works, and hold a position 
not superior to that of manager of any one technical department 
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at the edge of a file cutting chisel was found to 
be 490 deg. Cent. (914 deg. Fah.), the voltage in 





in such a works, 
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THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Market Situation. 


THE iron and steel position in the Midlands and 
Staffordshire shows little alteration on the week, and on 
‘Change in Birmingham to-day—Thursday—attempts at 
business proved almost vain. The market conditions are 
still too unsettled, Fuel values are high and that is all 
against any easing of iron and steel quotations. Buying 
continues in the main only for immediate needs, and few 
forward contracts are being entered into. Additional 
furnaces and mills are now turning out material, but they 
are largely occupied with arrears of orders left over from 
last year. Only a small amount of new business is being 
received by Midland producers. 


Staffordshire Bar Iron. 


There has been no change during the past week 
in the situation in the Staffordshire finished iron industry. 
‘The mills are not badly off for orders. Indeed, the marked 
bar houses continue busily occupied, and their rate is main- 
tained without difficulty at £14 10s. The improved demand 
for chain and cable iron continues. Crown bars are quoted 
at £12 10s. upwards, and nut and bolt iron at £11 upwards. 
For the nut and bolt trade, which is busier than recently, 
a large tonnage continues to be delivered in Darlaston 
from abroad. Continental prices are generally a shade 
easier. There is a good call for iron tube strip, many 
Midland works being now busily engaged making up for 
lost time. 


Raw Iron. 


There is little activity in the raw ion department 
Values both of foundry and forge material show no weak- 
ness and consumers are not disposed to buy more than they 
actually need for immediate consumption at present rates. 
Foundrymen are more concerned about getting fulfil 
ment of old contracts than in arranging new business. 
The latter, they declare, can safely be left to take care of 
itself. Midland pig iron prices show no alteration. Derby 
shire foundry is £4 5s., Northamptonshire £4 to £4 2s. 6d.., 
_and Staffordshire £4 7s. 6d. Forge qualities are receiving 
no attention. Hematite irons are offered more freely. 
Rast Coast makers want about £4 7s. at furnaces for No. 3, 
but West Coast competitors are prepared to accept some 
what less. Basic pig is quoted at about £4. A general 
resumption of buying is not anticipated until a lowering of 
fuel values has brought down raw iron quotations. The 
Northamptonshire blast-furnace owners and mine owners 
and the trade unions concerned passed at a recent meeting 
a resolution expressing apprehension at the serious increase 
in transport charges, and urging that legislation should be 
introduced to prevent serious damage being occasioned to 
one of the vital industries of the country. 


Steel. 


Business in steel continues fairly bright, but it is 
difficult in existing conditions to measure the strength of 
effective demand. In the main lines, prices remain un- 
altered. Production costs maintain them against any 
disintegrating effects. Steel mills are said to be making 
full output, and supplies are coming through better. 
Heavy steel—such as angles, joists and sections—is 
difficult to obtain, although the lighter material can now 
be had.» Plates are in better supply, some of the mills 
now being able to promise reasonably early delivery. They 
have much pre-strike business yet to complete. Com- 
paratively few soft billets are coming forward from native 
sources. Heavy steel scrap is on the basis of £3 7s. 6d., 
attempts to obtain £3 10s. being unsuccessful. Continental 
material is offered pretty freely, and Birmingham mer- 
chants report fairly heavy bookings. Continental joists 
can be obtained at £5 10s. Antwerp, or probably a little 
less, and the foreign maker is out for all the business he 
can capture, pending the recovery of British industry. 
Belgian No. 3 iron can now be had at £6 5s., sheet bars are 
£6, and billets £5 15s. French and Belgian mills, it is 
reported, are not as well situated for orders as they were 
a month ago. 


Cheaper Sheets. 


The decline in sheet values continues. It had 
been thought when they stood firm for a few weeks at £16 
that bottom had been reached. Such, however, did not 
prove to be the case. The full order books of three months 
ago have become bare now, and millowners are very 
anxious to make outlets for their production. Most of the 
chief overseas markets have gone quiet, and demand from 
native sources is not large. Under these circumstances,’ 
district manufacturers have further reduced quotations. 
This week they were in many instances prepared to accept 
as low as £15 15s. per ton for 24 gauge galvanised corru- 
gateds. A few mills asked £15 17s. 6d., but they failed to 
find purchasers. It was stated that for good export orders 
mills would accept even lower rates. 


Fuel. 


Although fuel supplies are this week a little easier, 
and in certain branches prices have given way a little, 
there is as yet no sign of such a depreciation of fuel values 
as would lead manufacturers to place forward business. 
Blast-furnace coke is still quoted round 20s. at ovens, a 
price which would be almost prohibitive if there were not 
old contracts at 14s. or 15s. to set against it. There has 
been a fall in foundry coke quotations, while slack prices 
also are coming down. Sales have been effected in 
exceptional cases at 9s. But taken all round fuel remains 
firm. There can be no doubt but that it is now the settled 
policy of most consumers of iron and steel to cut down 
their purchases to the minimum, so that they may be able 
to ensure that reductions in fuel shall be promptly re- 
flected in the prices of iron and steel. 


Ironworkers’ Wages. 


Wages of ironworkers in the Midlands, regulated 
by the sliding scale under the Midland Iron and Steel 
Wages Board, will remain unaltered at 60 per cent. above 
the basis of 13s. 6d. per ton until April 2nd. 


The Chain Trade. 


Some interesting details of the position of the 
chain and anchor industry are to be found in the annual 
report of the South Staffordshire Chainmakers’ and 
Strikers’ Association, issued by the general secretary, Mr. 
C.H.S8itch. Alluding to the fact that several reforms which 
are long overdue in the trade have not been tackled, owing 
to its depressed condition, Mr. Sitch points out that for the 
last three years nearly 40 per cent. of the members of the 
Association have been unemployed, and this figure rose to 
nearly 70 per cent. during the mining stoppage. These 
figures had now fallen, but there were still large numbers 
of the men totally out of work. The serious falling off of 
trade with the export markets is shown by the fact that in 
1924 16,213 tons of chains and anchors were exported, 
but in 1925 the figure fell to 15,552 tons, and last year to 
13,803 tons. In 1913 the exports totalled 30,000 tons. 
After stating that the trade depended on the prosperity of 
the shipbuilding industry, and pointing out that the British 
output in shipbuilding last year was only 38 per cent., as 
compared with 50 per cent. in 1925, 64 per cent. in 1924, 
and 58 per cent. in 1913, the report goes on to state that 
these figures did not give much ground for hope of better 
times in the chain trade. A large number of contracts 
had, however, been placed with shipbuilding firms during 
the past few months, and as there were arrears of work 
caused through the industrial dispute of 1926 to wipe off 
the prospects of the immediate future for the trade were 
rather bright. ; 


Rolling Stock. 


Rolling stock builders of the Midlands and Black 
Country are well employed, and have enough work to 
keep them busy for months ahead, but production is 
hampered by shortage of raw materials and fuel. Railway 
carriage and wagon builders are, however, gradually ex- 
panding their output week by week. There is a good 
amount of work awaiting execution, both in the carriage 
and wagon departments. Contracts are going through for 
new rolling stock required in connection with develop- 
ments on home railways, but a goodly proportion of the 
coaches and wagons being made are being sent abroad. 


Use of 20-Ton Railway Trucks. 
Midland 


industrialists are paying considerable 
attention to the 5 per cent. rebate on the carriage charges 
on coal, roadstone and iron ore offered by the Great Western 
Railway Company to all traders who use 20-ton wagons 
is considered that local firms may 
take advantage of the 1100 20-ton wagons which have 
been built for hire to traders. The advantages claimed for 
the 20-ton wagon, which was recommended by the Coal 
Commission, include saving in cost of construction and 
maintenance, increased rate of shipment, and increase in 
paying load. 


on its system. It 


South Derbyshire Coal Agreement. 


The district agreement for the South Derbyshire 
coalfield was signed on Thursday last. Under it, the 
percentage addition to basis rates of wages will be deter- 
mined by ascertained results, the ascertained figure coming 
into operation next July. Up to that date the owners 
offered the minimum percentage of 52-5. The minimum 
percentage afterwards will be 35. The lowest wage for 
lower-paid men will be 7s. 9d. per day underground and 
7s. 5d. on the surface. The hours of work will be eight 
per day, with a three-quarter shift on Saturday when 
necessary. ‘Twenty minutes will be allowed for meal time. 


Bridge and Steelwork Contracts. 


The Horseley Bridge and Engineering Company, 
Ltd., of Tipton, Staffordshire, has received contracts from 
the Crown Agents for the Colonies for ten 100ft. through 
spans and other bridge work of approximately 1000 tons 
weight for the Federated Malay States Railways, and for a 
400-ton slipway jetty, 132ft. long and 15ft. wide, for erec- 
tion at Bathurst, Gambia. Other contracts recently 
secured by the Horseley Bridge and Engineering Company 
are from the Southern Railway for a bridge, 124ft. long, 
over the river Medway at Maidstone, and the steel work 
for @ new covered way to the extension of a platform at 
Guildford Station. 


Electrical Equipment Order. 


The General Electric Company, Ltd., of Bir- 
mingham, has, it is understood, been awarded by the 
London Electric Railway an order for the complete motor 
and control equipment for sixty-four motor coaches and 
forty-eight trailer coaches. This is the fourth conse- 
cutive order received by these manufacturers from the 
London Electric Railway, and the total equipment com- 
prised in these orders is for 159 motor coaches, 78 driving 
trailer coaches, and 103 trailer coaches. 


Unemployment. 


That trade is improving in this district is evi- 
denced by the latest unemployment returns, which show 
that in the Midlands area there are now totally unem- 
ployed 157,702, or 10,282 less than a week ago. My last 
letter recorded a drop of 23,736 in the number of unem- 
ployed in the previous two weeks, so that it would appear 
the re-absorption into industry is not a flash in the n, 
but something which may be expected to continue with 
more or less strength. In the Birmingham area alone 
there was a drop last week of 1520. 

















LANCASHIRE. 
(From our own Correspondents.) 


MANOHESTER, 
Power Demands of the Future. 


MANCHESTER'S demands for electric power in 
the next ten years or less will exceed the maximum capa 
city of the city’s existing power station sites. That is 
one of the important conclusions reached by Mr. H. C. 
Lamb, chief electrical engineer and manager, in a report 
to the Electricity Committee of the City Council on the 
application, so far as Manchester is concerned, of the 
Electricity Supply Act. It will be sound policy, in Mr. 
Lamb's opinion, for the Committee to extend the Barton 
power station to the full capacity of the site when the 
demand for electricity justifies it, whether the demand 
comes from the Central Board or from Manchester's own 
consumers. On the question of present costs of generating 
plant, Mr. Lamb says that recent contracts made by the 
Committee have shown that plant can now be purchased 
and buildings constructed at only half the cost of the 
original Barton installation, the effect of such extensions, 
therefore, being to reduce the average capital charges per 
unit of output. Whilst an immediate reduction in the 
price of electricity is not expected to follow the operation 
of the new Act, it is pointed out that a steadily falling 
price has always followed increased use, together with 
improved methods of generation and distribution. 


Continental Competition. 


Sir Christopher T. Needham, whois well known 
in the iron and steel trades, ably reviewed the position from 
the point of view of continental competition in the course 
of his address as chairman at the annual meeting in Man- 
chester of the District Bank. Competition from continental 
iron and steel producers, so far as it was due to inflated 
currencies, had, he said, decreased now that the German 
and Belgian currencies had been stabilised and the French 
currency placed, at any rate for the time being, on a settled 
basis. The wage level on the Continent was somewhat 
higher, with the result that the margin between continental 
and British production costs in iron and steel was narrower. 
There was, he pointed out, still a substantial disparity 
caused by the difference in the standard of living and the 
longer working hours in continental countries, and their 
export prices were below the cost of production in this 
country in many of the less finished products of the iron 
and steel trades. Reference to the state of the Lancashire 
engineering trades was made by Mr. R. M. Holland 
Martin, chairman of the Bank of Liverpool and Martins, 
at the annual meeting in Liverpool. The engineering 
trade, he pointed out, had suffered as much as any from 
the effects of the coal stoppage. Makers of spinning 
machinery had had a very bad year, though makers of 
weaving machinery had been busy. The machine tool 
trade had been badly hit, but, he said, it was hoped that 
with the revival in the shipbuilding industry there would 
be a general demand for the new and improved machines 
necessary if bigger output and more economical working 
were to be obtained. 


Underground Railway Scheme. 


The special committee of the Manchester City 
Council which is investigating the possibility of an under- 
ground tube railway system, has gone a stage further in 
its decision to communicate with Salford and Stretford 
and other neighbouring authorities in order to obtain their 
co-operation in a scheme which would mean tubes beyond 
the immediate centre of the city and into and beyond the 
suburbs. It is estimated that the cost of excavation alone 
would be round about a quarter of a million a mile. 


Automatic Telephone Developments. 


Progress in the installation of automatic tele 
phone exchanges in the North-Western District, including 
Manchester, is indicated in an official report just issued. 
In the important areas of Preston and Southport active 
preparations are well in hand both in the towns themselves 
and in the outside areas of each. The Burnley exchange is 
expected to be in active operation within the next month 
or two, and a beginning will shortly be made in the Roch 
dale area, whilst negotiations are proceeding for the 
acquisition of a site for a building to accommodate the 
projected automatic exchange in Wigan. Extensions to 
the existing system in Blackburn have been carried out to 
meet the growing demand. The report states that the 
number of telephones in use in the North-Western District 
at the end of September last was 54,721, a net increase for 
the year of 4683, or 9 -4 per cent. 


The Guaranteed Day. 


The Manchester No. 11 Branch of the National 
Union of Railwaymen has passed a resolution instructing 
its executive council that in ‘the negotiations for a rein- 
statement of a guaranteed week it must not countenance 
the taking away of the guaranteed day. A demand is put 
forward for the return to all the conditions and agreements 
in force prior to the coal dispute. 


Grain Handling Equipment. 


Henry Simon, Ltd., engineers, Manchester, have 
received an important contract for grain handling equip- 
ment and electric power plant from the Bristol Docks 
Committee for service at Avonmouth Docks. The same 
firm, it may be recalled, recently secured a contract for 
similar plant from the Santos Dock Company, Brazil. 


Non-ferrous Metals. 


Tin and spelter have recovered a fair amount of 
strength compared with a week ago, whilst lead also has 
effected a certain degree of recovery, although to a lesser 
extent, copper being on a slightly lower level. In the case 


of tin the market has been a particularly fluctuating one, 
and under bearish influences a good deal of ground was 

ned this week there has 
rom the worse and on 


lost, although since the market o 
been a marked improvement 
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balance prices at the time of writing compared with a week 
ago are from £2 to £3 per ton better. Demand has been on 
a moderate scale during the week and there are expressions 
of continued faith in certain quarters in the strength of 
the statistical position. Business in copper has been quiet 
from all directions, sellers being much more in evidence 
than buyers, with the result that values, although not 
appreciably changed compared with this time last week, 
are on a slightly lower basis. Lead has attracted a 
moderate amount of interest from consumers and prices 
close a few shillings better than they were. Spelter is 
roughly £1 a ton up on the week and at times quite a fair 
volume of business has been done. 


Iron. 


Pig iron makers have had little to congratulate 
themselves on so far as additional orders are concerned, 
and consumers, pending lower quotations, are obviously 
content to mark time and to buy as sparingly as possible. 
Two factors which tend to operate against cheaper pig 
iron for the time being are the increased railway charges, 
which in the aggregate make quite an appreciable difference 
to production costs at the blast-furnaces, and the con- 
tinued firmness of coke, for supplies of which pig iron pro- 
ducers are compelled to pay prices much in advance of 
those ruling before the coal strike. Moreover, the position 
has not yet been reached when available supplies can be 
said to exceed the orders awaiting delivery, and in the 
case of certain varieties, particularly Middlesbrough, there 
is still a scarcity. Midland irons—Derbyshire and Stafford- 
shire brands——are quoted this week for delivery into this 
district at about 93s. per ton, with Middlesbrough in short 
supply and nominal at 95s., West Coast hematite at 98s., 
and Scottish No. 3 at 110s. to 112s. 6d. Bar iron remains 
quiet in spite of the lower range of prices, Crown quality 
offering at £11 15s. per ton and seconds at £10 15s. 


Steel. 


Most sellers on this market report a falling off 
in the demand for steel, but values maintain their firm- 
ness, with boiler plates quoted at about £11 10s. per ton, 
ship and tank plates at up to £9 per ton, joists and sections 
at £7 17s. 6d. to £8 2s. 6d., basic bars at £9 to £9 5s., 
ordinary acid wire billets at £11 per ton, and special quality 
at £12 10s. per ton. Galvanised sheets have shown a 
further pronounced easing off on this market, although the 
lower prices seem to have stimulated inquiry from some of 
the export outlets, notably from the East. Current values 
here are about £15 10s. per ton f.o.b. for the 24-gauge 
sheets. With the further weakness shown in continental 
steels since last report prices quoted for these materials 
have come still closer to pre-strike levels, although buyers 
continue their attitude of caution and demand has been 
slow. Ordinary plates are now being offered at £7 2s. 6d., 
Siemens plates at £7 5s., joists at £6 2s. 6d., steel bars at 
£6 2s. 6d., sheet bars at £5 10s., billets at £5 5s., and wire 
rods at £6 15s. to £7 per ton for net cash against shipping 
documents, delivered to buyers’ works in the Manchester 
district. 


Scrap. 


Non-ferrous metal scrap remains in limited demand, 
but values show little change since last week, heavy yellow 
brass being offered at £44, lead at £26 10s., zinc at £25 to 
£26, clean light copper at £54, selected gun-metal scrap 
at £51, and brass rod turnings at £39 for graded qualities 
to buyers’ works. 


BARROW -IN-FURNESS. 
Hematite. 


The production of hematite pig iron continues on 
a bigger scale than has obtained for over a couple of years 
past and there is every sign of the tonnage increasing, for 
a further furnace is expected to be put in in Cumberland 
in the early future. The market is quiet and probably 
prices ruling at present have something to do with that. 
One of the drawbacks at present is undoubtedly the high 
cost of fuel. This applies particularly to coke. Prices 
might be more tempting if coke came down in price. In 
the meantime customers are hesitating about forward 
orders. The increase in the railway rates is also dis- 
turbing. A fair proportion of the present output of iron 
is of refined quality. The Backbarrow Company con- 
tinues at full output of special iron suitable for malleable 
iron users and the demand continues to be good. Steel 
departments are taking a considerable amount of iron at 
Barrow and Workington now. 


Iron Ore. 


The iron ore mines in the district are generally 
experiencing better times, and it is hoped that outside 
trade will develop further. Most ore is being raised in the 
Cumberland districts, the Florence Pit being particularly 
active. Foreign ore is now in fair demand and imports 
are regular. 


Steel. 


Although the steel works have orders for rails, 
sleepers, &c., to keep them going for a matter of six 
months hopes are expressed that further orders may be 
secured to maintain regular running. The steel market is 
not very brisk, but there are signs of a few orders being 
booked ere the present contracts are completed. The 
hoop mills are fully booked up and are assured of regular 
running. 


Electricity. 


The Barrow Corporation sent a deputation to 
London to interview the Electricity Commissioners regard- 
ing permission to enlarge the present power-house at a 
cost of £60,000. The present power station is inadequate. 
It is understood that the Commissioners have informed the 
deputation that they are prepared to agree to the pro- 
position providing that the Corporation is unable to obtain 
power from Vickers Ltd., who possess a very large modern 
equipment, at a lower rate per unit than it would cost to 
produce from the proposed extension. The Corporation 


is inclined to think that it could produce the current as 
cheaply as, if not more cheaply than, it could obtain 
it from Messrs. Vickers. Further negotiations with the 
Electricity Commissioners will follow. 








SHEFFIELD. 


(From our own Correspondent.) 
Increased Steel Production. 


THE production of open-hearth steel in this dis- 
trict at present is on a larger scale than at any time during 
the past three years. Out of a total of about ninety 
furnaces, some fifty are at work. It is usual to have a 

roportion idle for repair, so that the present output may 
considered as equal to about two-thirds of the district’s 
capacity, which is twice as much as the average of 1925. 
This is very satisfactory from the point of view of imme- 
diate trade, but some anxiety is felt with regard to the 
future. There is enough work on hand to last another 
month or two, but it consists for the most part of contracts 
which were placed before or during the stoppage. The 
quantity of new work coming forward is small, and Janu- 
ary was a disappointing month in regard to bookings of 
pig iron, billets and other materials. It is thought that 
consumers are waiting for prices to come down. At 
present pig iron is costing about £1 per ton more than it 
did in April, but there is the prospect of a considerable 
reduction in the early future, which should be reflected in 
the price of semi-finished steel, so that it is not to be 
wondered at if users are holding their orders back. It is 
hoped that the present lull is merely due to a temporary 
falling off in the demand. At the same time, the fact 
cannot be overlooked that continental steel prices are 
falling rapidly, and that French and Belgian makers are 
putting forth strong efforts to attract business. 


More Armament Work. 


The Journal of the Sheffield Chamber of Com- 
merce for January takes a cheerful view of the situation, 
and states that in spite of one or two dark clouds, the 
industrial weather looks more promising than it has done 
for several years. The interesting statement is made that 
there is more naval and general armament work on hand 
in the district than at any previous time since the war. 
The Journal goes on to say: “ Among the favourable 
factors for our heavy trades a distinct revival in shipbuild- 
ing is notable. In the last six weeks more fresh tonnage 
has been ordered than in the twelve months prior to, say, 
the middle of November. There is no boom yet, but 
there is pronounced revival. Railway orders continue to 
expand, and bridge and general structural steels, including 
colliery equipments, are growing lines. Heavy wire ropes, 
cranes, dredgers, excavators, &c., are also in increasing 
request.” 


Leeds University’s Building Scheme. 


An extension scheme of the first importance, to 
cost no less than £500,000, is projected by the authorities 
of Leeds University, and plans have now been accepted. 
The first premium of £500 has been awarded to Messrs. 
Lanchester, Lucas and Lodge, of London ; and the second, 
of £300, to Mr. John C. Procter, a Leeds architect. The 
assessor was Mr. P. 8S. Worthington. According to the 
-?- which has gained the first premium, the library will 

the centre of the whole conception, and will be a fine 
domed structure. Grouped round it, and within easy 
reach, will be the various schools, with well-lighted and 
direct communicating corridors, linking up every part of 
the buildings. Every department will be readily acces- 
sible from the Students’ Court, which, says the assessor, 
‘* is in itself one of the great features of the scheme as a 
centre of University life and one of considerable im- 
portance in this climate.” The new buildings will be 
dominated by a fine central tower. 


Cutlery and Plate. 


In the cutlery and plate trades the year opened 
with a business spurt, which was very encouraging, but it 
soon came to anend. There are now many complaints of 
bad trade, and, generally speaking, the present position 
is not as good as that of a year ago. The report from 
merchants, stores and shops in London is that sales over 
the counter are even below those of the strike period, and 
that the briskness of the Christmas season appears to have 
been followed by a wave of economy. There is a fair 
demand for pen and pocket knives of best quality, but it 
is the general opinion of the trade that sales of such 
goods ought to be larger than they have been for several 
years past. The demands from overseas are on the quiet 
side, as is generally the case during the first two months 
of the year. The Admiralty and War Office are at present 
inviting their annual tenders for cutlery, tools and other 
steel goods. The Army Clothing grr spa requires 
17,500 table knives and 70,000 unplated table spoons, the 
metal of which is to contain 18 per cent. of nickel. The 
wants of the Army Ordnance Department include 1700 
carving forks, 2560 carving knives, 2300 cooks’ knives, 
6000 shovels, 6200 stable and other forks, 190 vices and 
340 tenon saws. The Admiralty asks for tenders for 
11,000 hollow-ground razors of the ordinary pattern—an 
indication that the Department is not adopting the safety 
razor, as the War Office has done. 


A New Drive for Tube Mills. 


Edgar Allen and Co., Ltd., of the Imperial Steel 
Works, Tinsley, Sheffield, have become the sole iicensees 
in this country, and in the British Colonies and Dominions, 
for the “ Centra”’ drive for tube mills and combination 
mills for crushing and grinding ores and other hard sub- 
stances. The advantages claimed for this improved 
method of driving the mills include saving in maintenance 
costs, less lubrication costs, and reduction in power con- 
sumption due to increased efficiency and smooth running. 
The drive is also intended for use in conjunction with a 


and power factor, as compared with medium or low-speed 
motors in general use in tube mills. 


University and Trade. 


The Applied Science Department of Sheffield 
University, which has m of enormous value to the 
various trades of the city for many years, has just started 
a new series of lectures for those engaged in several indus- 
tries. In the case of the silver trade, the lectures will be 
confined to a study of the materials used, but in regard 
to other branches——rolling and forging, cutlery, file 
duction and tool making—they will deal with methods of 
production and show the possibilities of applying modern 
machinery and principles. The lectures to foundrymen 
will relate to blue-prints and workshop drawings. 


Colliery Developments. 


It is expected that the new West Thorpe Colliery 
of J. and G. Wells, Ltd., at Killamarsh, will be developed 
considerably in the near future. Mr. T. Greensmith, the 
managing director of the company, speaking at the annual 
dinner of the officials, stated that Messrs. Wells anticipated 
building 600 houses at Killamarsh. Fifty were now in 
course of erection in the Upperthorpe district, and it was 

roposed to construct a new road from there to Highmoor. 
While this was being done, it was expected that the 
new colliery would be developed considerably, and that 
by the time the 600 houses were completed another 2000 
men and boys would be employed there. An interesting 
piece of colliery engineering was mentioned by Mr. P. F. 
Day, of the Pinxton Collieries, Ltd., at the annual dinner 
of the Midland Counties Branch of the Institute of Mine 
Surveyors, at Mansfield last Saturday. He said that at 
the Pinxton collieries they had recently carried out an 
important drainage scheme, removing three-quarters of 
a million tons of water from old workings. The water was 
conveyed along a mile of underground pipes. The scheme 
had been completed without interfering with the working 
for a day. For this, a large measure of the success was 
due to Mr. G. Blood. 











NORTH OF ENGLAND. 
(Prom our own Correspondent.) 


Engineering Works Reopening. 


Tue brighter outlook in industry generally is 
further indicated by the decision of Richardsons, Westgarth 
and Co., Ltd., to reopen their Middlesbrough and Sunder- 
land works, which have been closed since about the middle 
of last year. The Hartlepool works of the firm have been 
kept in fairly steady operation, and are now so well occupied 
as to afford employment to about 900 men. A certain 
amount of overtime has been worked, and it has been 
considered desirable to divert a proportion of the work to 
Middlesbrough and Sunderland. Certain departments of 
these works will, therefore, be reopened during the next 
two or three weeks. Still more and more idle iron and 
steel-producing plant is being restarted. With another 
of the Dorman group of blast-furnaces to be relighted at 
the Port Clarence Works, the total number in this area 
will be increased to 45. Possibly two or even three more 
furnaces may be blown in during the present month. 


Cleveland Iron Trade. 


Although the rapid growth of production of 
Cleveland pig iron has been remarkable, output is still 
uite inadequate to current needs, and consumers have 
the greatest difficulty in securing supplies even of very 
small parcels. The fact that continental iron and steel 
prices are falling rapidly is having little effect so far as 
producers in this district are concerned. The scarcity of 
all classes of pig iron is so acute that makers have no need 
to consider the question of price cuts. If, however, the 
continental market continues to sag, the possibility of a 
renewal of the import of foreign iron cannot be entirely 
ignored. It is anticipated that before long the quantity 
of iron available for the home market should show a pro- 
gressive improvement as a result of recent expansions of 
output, and in this respect it is significant that some of 
the makers are recognising their obligations by making 
deliveries under old contracts. This entails a big sacrifice 
on the part of the makers, as these old contracts were 
made on the basis of 70s. per ton for No. 3 G.M.B. Cleve- 
land pig iron, a figure much below the cost of production. 
In view of the fall in continental pig iron prices, and the 
prospect of improved supplies at home, buyers are not 
disposed to make heavy forward commitments, but so long 
as ore and coke prices are maintained at their present levels, 
there seems to be little chance of any substantial cut in 
the price of pig iron. Moreover, makers are not inclined 
to sell below cost, as they did a year or more ago, and con- 
sequently they can only reduce prices as production costs 
fall. For any prompt supplies of No. 3 G.M.B. that are 
available, nothing below 85s. is named, but for the latter 
part of February 82s. 6d. is quoted. No. 1 Cleveland 
foundry iron is 82s. 6d ; No. 4 foundry, 81s. 6d.; and No. 4 
forge, 80s. 6d. 


Hematite Pig Iron. 


The position in the East Coast hematite pig iron 
trade is also very difficult. Eight blast-furnaces are now 
turning out iron, but much of it is hardly up to the standard 
of mixed numbers, and is going direct into the steel fur- 
naces. Any prompt parcels of mixed numbers readily 
realise 90s. per ton, but possibly that figure might be 
shaded for a forward contract. 


Ironmaking Materials. 


Imports of foreign ore to the Tees last month 
totalled 59,616 tons. Works are now pressing for deliveries. 
Nominally best Rubio ore is about 22s. 3d. per ton c.i.f. 
Tees, but business can still be placed at 22s. Coke prices 
also incline to firmness. Supplies are still scarce, and 
about 26s. per ton might be taken as an average figure 
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delivered at the works, though prices vary a good deal. 
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Manufactured Iron and Steel. 


Quotations for manufactured iron and steel are 
steady, but buyers are hopeful of somewhat easier prices 
in view of the developments abroad, and are holding off 
in the hope of better terms. The lull in business con- 
tinues, but works are well placed in regard to orders, and 
they will be kept busily employed well into the third 
quarter of rext year. 


Iron and Steel Trade Wages. 


North of England iron and steel workers will suffer 
reductions in wages under ascertainments issued this 
week, The fall in the average net selling price of manu- 
factured iron for the two months ending December 31st 
last involves under the sliding scale a reduction of 10 per 
cent. in puddling and other forge and mill wages. The 
steel smelters will also suffer a 2} per cent. reduction in 
accordance with their sliding scale. 


The Coal Trade. 


There is no development in the demand for any 
class of coal, and the market throughout rules dull. A 
determined effort, however, is being made by the collieries 
to check the downward tendency in prices, particularly 
in the steam varieties. Since the middle of December best 
steams have dropped by 6s. a ton, and best gas by a similar 
amount, with other grades in proportion, and, therefore, the 
point has been reached, it is asserted, at which any further 
reduction would involve loss. It is felt that some sem- 
blance of stability spread over a few weeks would probably 
bring new business, which at present is being withheld 
in the expectation that prices will recede further. In 
the meantime the collieries are fairly well employed. The 
railway companies have made large purchases of coal 
lately, and during the current month the gas fuel collieries 
in Durham will be helped by the London gas companies 
taking the unexhausted portion of contracts arranged 
last year. Holders of steam coals are taking a stand against 
any concessions below 17s., but buyers hold off. Second 
steams and unscreened steams are quoted at 16s., but 
buyers hold for concessions, and transactions are in abey- 
ance. On the Durham side, gas coal fitters are taking a 
more cheerful view of the prospects, and hold steadily 
to recent minimum values. Best qualities command 
178. 9d. to 18s. ; secondary, 15s. 6d. to 16s. 6d.; and coking 
unscreened, l6s. 6d. to 17s. 6d. Durham unscreened 
bunkers meet with an improved demand and are steady, 
best at 17s. 6d., and seconds 16s. 6d. For the next fort- 
night, coke is well booked up and full daily output is readily 
cleared. For later delivery the demand is slow, and prices 
may not be easy to maintain at the present level. A 
weak coal market may mean cheaper coke and thus the 
mid-February positon is a little uncertain. Gas coke 
is quoted at 22s. 6d. to 23s. 6d., and patent foundry coke 
24s. to 27s. 6d. 


Iron and Steel Exports. 


The exports of pig iron, manufactured iron and 
steel from the Cleveland district during January reached 
41,348 tons, which is the highest monthly total since June 
last. Pig iron exports totalled 8178 tons, of which 1957 
tons went to foreign destinations, while overseas shipments 
of manufactured iron and steel reached 25,002 tons. 








SCOTLAND. 


(From our own Correspondent.) 


Shipbuilding. 


THE steamer Reynolds, a cargo vessel of 5209 
tons, built at Port-Glasgow for Glover Brothers, London, 
was the only vessel launched on the Clyde during January. 
The rate of production has slowed down through lack of 
materials, but a great improvement in that respect is 
expected by the middle of March. The outlook for this 
year and probably next year also is reckoned fairly satis- 
factory, provided nothing occurs to hinder operations. A 
number of contracts were held up during the coal strike, 
and builders now await the necessary materials to go 
ahead on them, and since the strike ended a considerable 
number of contracts have been placed. Consequently 
there is a large amount of work on hand. Inquiries are 
still being received, but very keen prices have to be 
named. The increased railway rates will probably retard 
the placing.of new business, as the increased costs have 
made shipbuilders chary about accepting fresh contracts 
meantime. Recent contracts include the following :— 
A second cruiser of 10,000 tons for the Admiralty, two 
motor tankers of 15,600 tons each, a motor cargo vessel 
of 10,000 tons, a cargo steamer of 9400 tons, and one of 
6000 tons, and a number of smaller craft. 


Miners’ Unemployment Benefit Test Case. 


The chief umpire on the claim to unemployment 
benefit on behalf of 300 miners who were employed at a 
colliery near Glasgow has just announced his decision. 
The lower seams in the colliery were abandoned last June, 
whereupon the miners working these seams claimed 
unemployment benefit. The claim was refused by the 
local unemployment authorities and has been the subject 
of subsequent conferences between the secretary of the 
Lanarkshire Miners’ Union and the chief umpire. The 
point at issue was whether the closure of a section of a pit 
meant that the men displaced thereby were genuinely 
unemployed. The Chief Umpire has now ordered the pay- 
ment of benefit to the men concerned as from June 22nd 
last. 


Ironworkers’ Wages. 


In view of the fact that the average net selling 
price of iron has been certified as £11 15s. 8-68d. per ton 
during November and December, the wages of ironworkers 
fall to be reduced by 2} per cent. 








Steel and Iron. 


With conditions in the steel trade more or less 
unchanged prospects of extensive operations in the market 
are still comparatively obscure. Steel makers are, and 
will be for some time, busy on old contracts and are not 
seeking orders for early delivery, while many buyers are 
keeping out in the hope of a fall in prices. In view of the 
increased railway rates, on the other hand, steel makers 
have been considering the advisability of higher quotations, 
but have delayed their decision at present. Steel sheets 
have regular bookings and Indian buyers of the cheaper 
grades of galvanised sheets have benefited from the fall 
in the price of spelter. Bar iron makers report slow pro- 
gress. Bar iron is in rather poor demand and the re-rolled 
steel departments are not so busy as they were a week or 
two ago. Re-rolled steel bars have been reduced in price 
and are now quoted £8 10s. per ton for home delivery. 


Pig Iron. 


Business in pig iron moves on recent lines. Steel 
makers are taking good deliveries of hematite against old 
contracts, but are not committing themselves to fresh 
engagements at present. Supplies of hematite are ample 
for all immediate requirements. Foundry qualities, how- 
ever, are scarce. Stocks have been wiped out and pro- 
ducers find difficulty in obtaining the desired standard in 
quality. Prices are practically unchanged. 


Coal. 


Apart from a steadier tone in certain qualities 
of screened fuel, there is no change in the coal market. 
Firmness in these qualities is not attributable to increased 
turnover, but to the covering by shippers who have 
commitments abroad and to moderate output. Fresh 
export demands are few and collieries in Fifeshire and the 
Lothians are suffering accordingly. Shipments have 
been interfered with owing to a lack of empty wagons, 
and aggregate shipments are considerably less than they 
might be at 215,117 tons, against 216,619 in the preceding 
week arid 225,009 tons in the same week last year. Washed 
nuts have improved somewhat owing to better home 
demands, but round fuels for industrial purposes are 
sagging. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Coal Trade Position. 


THE conditions in the steam coal trade continue 
to be far from satisfactory. The troubles of coalowners 
have been accentuated by the paucity of tonnage, the 
arrival of which has been delayed by the recent heavy 
gales. Steamers have gone right out of their original load- 
ing positions, and as a consequence numerous collieries 
have been unable to get quick clearance of their standing 
coals, and on a market none too well supplied with orders, 
salesmen have been compelled to make further concessions 
to buyers who can ship quickly. The outcome has been 
that exporters have been ready to bid up for prompt 
boats in the full expectation that they would be more 
than recompensed for the relatively higher freight rate 
by the reduction in the price of coals. This state of affairs 
is naturally to the disadvantage of those merchants who 
have c.i.f. commitments to execute, and who can see the 
freight market going against them almost daily. So far 
as can be seen, coals are likely to be very irregular for 
some time, as there is no material expansion in business 
for early loading, and the tonnage difficulty is one that is 
not likely to be overcome quickly. One item of especial 
interest so far as the coal trade is concerned is that the 
new conditions regarding work at the docks came into 
operation on Monday last. Instead of two consecutive 
shifts being worked—that is, from 6 a.m. to 2 p.m. and 
from 2 p.m. to 10 p.m.—two split shifts are adopted, viz., 
a day and night shift. The day shift is from 7 a.m. to 
4 p.m., with two breaks of half an hour each for meals, and 
the night shift is from 8.30 p.m. to 5.30 a.m., with one 
hour break for meals. The start of this new arrangement 
has not apparently been a very satisfactory one, and at 
one or two of the ports in the Channel workmen and 
some of the employers do not appear to be very impressed 
with the change. No doubt in time the altered arrange- 
ments will operate more smoothly than is the case at 
present. The main argument for the new scheme is that 
the railway company will, as the result of the break between 
the two shifts, have ample time to marshal the traffic and 
that speedier work should be done, At the same time, 
many who are interested in the export trade contend that 
the present arrangement will not prove superior to the old 
conditions, for the reason that work during the night is as 
a rule much slower than at other times, and really to 
bring about quicker shipments the only solution is for 
work to be carried out all round the clock. 


Coal Contracting. 


It is probable that no year has been entered upon 
with less contracting done for coals than is the case this 
year. In previous years contracts for six or twelve months 
have as a rule been fixed up during November and Decem- 
ber, but the abnormal conditions which have prevailed 
following upon the national coal stoppage have induced 
buyers to hold off. Collieries as a consequence are by 
no means as well placed as in previous years. Buyers 
have for the most part contented themselves with pro- 
ceeding on a hand-to-mouth principle, but with coal prices 
now at a much lower level than was the case a few weeks 
ago, there are more inquiries on the market for supplies 
for delivery over the remainder of this year. The British 
Admiralty is reported to have contracted for coals over the 
remainder of this year, but the total is comparatively 
small, and is stated to be round about 100,000 tons. This 
is less than last year, and the price is currently reported 
to be about 22s. to 22s. 6d. per ton. One surprise is the 
fact that the Egyptian State Railways, which recently 
bought 100,000 metric tons of Welsh large steam coals at 
31s. 11d. per ton, c.i.f. Alexandria, for delivery over Febru- 





ary, March and April, have intimated that they are com- 
ing on the market for tenders for a further supply of 
300,000 metric tons for delivery from March to September, 
but instead of asking for prices for the full quantity, it 
is understood that it is the intention to have three adjudi- 
cations, viz., about March Ist, May Ist, and July lst each 
for 100,000 tons. This is a very unusual procedure for 
these railways, and indicates that in their view unstable 
conditions are likely to prevail on the market for some 
time. 


Transport Rates. 


The Cardiff Chamber of Commerce has passed a 
resolution opposing the introduction of increased rail rates, 
the view being that it is a most inopportune time to 
saddle industry with additional burdens and that the 
railways should rather look for increased revenue by 
assisting to promote a larger volume of shipments. 


Coalfield Items. 


Reference was made last week to the decision 
of the workmen at the Cambrian Combine collieries to 
indulge in a strike every Monday until their alleged 
grievances were remedied by the management, but they 
have since then yielded to wiser counsel, and the execu- 
tive for the district has decided to suspend such action 
pending investigation of the men’s complaints. Work 
came to a standstill on Wednesday last week at the 
Aberaman Colliery, belonging to the Powell Duffryn 
Company, where a fortnight’s notice had been served to 
the men. Although the men’s leaders have endeavoured 
to persuade the management to agree to work being re- 
sumed on a day-to-day contract basis, the company has 
intimated that this would be too costly a procedure, and 
the colliery will be idle until trade justifies a resumption of 
work. About 1100 me. are affected. 


Ship Repairers and Boilermakers. 


For quite a long time past ship repairers in the 
Bristol Channel have been negotiating with the various 
trade unions in order to bring about a revision of the 
working conditions in the industry so as to enable 
employers to compete more favourably for orders. 
Unfortunately at the end of last week it was officially 
announced that the negotiations between the employers 
and the Boilermakers’ Society had broken down, the main 
cause being the refusal of the men to agree to overtime on 
a time and a-half basis as against double time, which has 
been in operation in this district. 


Tin-plate Pool. 


Tin-plate manufacturers in South Wales have 
decided to resuscitate the tin-plate * pool’ scheme for 
the regulation of prices and output, and the date upon 
which it is to come into operation is March 28th next. 
The scheme provided for the payment of a certain sum 
per mill into the pool and the fixing of a specific output. 
For over-production 9d. per box was to be paid in and for 
under-production Is. per box to be withdrawn from the 
pool. The scheme was left in abeyance when the general 
strike and coal stoppage occurred in May last; but it is 
hoped that its renewal will have the effect of stabilising 
the industry, which is making great efforts to recover the 
leeway which has been lost. 


Dowlais Disaster. 


As the result of the bursting of a furnace stove 
at the Dowlais works at Cardift on Thursday evening last 
week three workmen lost their lives and several others 
were injured. According to the general manager, it is 
impossible to state what caused the unfortunate occurrence. 
Technically there was no explosion. The stove burst 
and caused a total collapse, and the loud report which gave 
the impression of an explosion was caused by the rush of 
released air. So complete is the ruin of the stove that the 
chances of getting at the cause of the disaster are probably 
entirely obliterated. 


Current Business. 


There is comparatively little fresh business 
passing for current shipment, and the market is extremely 
irregular. Apart from the scarcity of new business, the 
position of many collieries has been jeopardised by the 
fact that toanaze which should have put in an appear- 
ance has been badly delayed by the heavy gales which have 
prevailed. The market is weak for prompt coals, but this 
applies more particularly to large qualities, which are now 
about 23s. to 24s. for best Admiralty large, and 21s. to 
22s. for ordinary descriptions. Owing to the irregular 
working of so many collieries supplies of small coals are 
not so plentiful, and prices are very steady for the superior 
qualities, which command up to 15s. 6d. There is no 
appreciable alteration in patent fuel, which stands at 


about 27s. 6d. to 29s. Pitwood is easier at 27s. 6d. to 
28s. 6d. 








CenTraL Marine Encrve Works.—The apprentice advance 
ment scheme of the Central Marine Engine Works, West Hartle 
pool, now in its twenty-fourth year, provides for an increase 
in wages for the following twelve months to those apprentices 
who obtain the required number of marks under three heads 
Grade “ A,”’ for 276 marks and above, Is. per week ; grade * B.” 
for 259 marks to 275 marks, 9d. per week ; grade “CC,” for 230 
to 258 marks, 6d. per week. The maximum obtainable is 400, 
é.e., 100 for timekeeping, 100 for conduct, 100 for workmanship, 
and 100 for success at classes. In addition to the awards, the 
evening class fees are refunded to those apprentices who are 
successful in the examinations. The results this year are an 
improvement upon the previous one. To the apprentice gaining 
the highest number of marks in his shop, and to those appren- 
tices gaining an average of not less than 300 marks in two con- 
secutive years, a “ First Place” Certificate and “ Merit ’ Cer- 
tificates are awarded respectively. The results for the year 
ending December 3]st, 1926, show that 49 per cent. of the total 
apprentices in the works have qualified for the awards, This 
percentage is an improvement upon the preceding year and ix 
the highest recorded. An analysis of the awards shows that 
13 per cent, gained awards under trade “ A "’ (the highest), 6 per 
cent. under grade “ B,"’ and 30 per cent. under grade “ C.” 
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Current Prices for Metals and Fuels. 
TRON ORE. STEEL (continued). FUELS. 
N W. Coast— N.E. Coast— Home. Export. SCOTLAND, — 
Native 18/6 to 21/- a4 8 a @ £ a d. (Prices not stable). ; 
(1) Spanish 18/6 to 21/- Ship Plates $726. _ LaNARKSHIRE— Export. 
(1) N. African 18/6 to 21/- Angles . 749 6. - (f.0.b. ee . oo 
tp Boiler Plates 1210 0. — ” ” | 
N.E. Cosst— Joists 717 6 a = “2 Splint .. 19/6 to 21.6 
Native 18/— to 21/- ie : Trebl 20,6 
Foreign (c.i.f. * 22/- Heavy Rails 810 0. — ” ” ee or 
- * Fish-plates 2 0 0 - m » Doubles 18/6 
7 Channels §ssti; 10 5 0.. £9 to £9 5 ” ” Singles 17/6 
ES os os os WAR Be x, - AYRsHIRE— 
PIG IRON. See «ct us OM B. x _ (f.0.b. Ports}—Steam a 
Home. Export, | N.W. Coast— _ = ae Hey san as. 66 Ve 
B » ” Tn. «s” is dan ee 6a 21/- 
£ e. a. £ 8, d. ae Firrsume— 
(2) Scortasy— Meowy Gate .. .. -- S10 .. (f.0.b, Methil or Burnt- 
Hematite. . (10 O.. .. - eee to fn Se ee eS ielemd)—Steam «www ws te ee oe M- t018 
No. 1 Foundry 415 Oto4 17 6 — Billete .. «. «. +. 8 O Otoll 10 OF Screened — ee ey ee re 22/6 
No, 3 Foundry 111 6to4 14 0 — MANCHESTER— Trebles i eee ey ‘S 21/6 to 24 
ce Bars (Round) - © 0 0.. - Doubles 18/- 
N.E. ¢ oast— ! » (Small Round) .. 9 & O.. — Singles... 16/6 
ag Mixed Nos. .. e410 0. £ 410 0 Hoops (Baling) ll 0 0 ll 0 0 
No. ° owe ee 
ad - +e » (Soft Steel) +» 10 oe 0.. 1015 0 (f.0.b. Leith)—Best Steam . 15/9 
oe eee sess 817 6to 9 0 0 Secondary Steam 15/ 
No. 1 f ‘ee 2 @ 430 » (Lancs. Boiler) .. 1110 0.. Trebles 21/6 
Bilicious Iron .. i 2 a oe + 8 | Saerrmcip— Doubles 18/6 
No. 3G.M.B. .. a i 430 Siemens Acid Billets .. 11 0 0. _ Singles. . Was ib cad 16/- 
No. 4 Foundry ae? er 420 Bessemer Billets » ae, Os — ENGLAND. 
No. 4 Forge | 60e16<.. 110 Mieei Basle «.. .. - 8 DG. — (8) N.W. Coast— 
Mottled ae es. 4 6 6 Intermediate Basic 8 12 6 7 - Greene sa ‘eo 28/- 
White ee Sf st ee 4 0 6 Soft Basic - 1H Oe 8 O © Household .. . Nv quotation 
(e) Mid - February Delivery. men A *° ra : 0. 3 ee 32/6 
t Wire Rods . ’ 0 — 
MIpLanps— NORTHUMBERLAND — 
MipLanps— Best Steams 16/6 to 17/- 
(8) Stafis.— Small Rolled Bars .. 815 Oto 9 0 0 Second Steams .. 15°6 to 16/ 
All-mine (Cold Blast) _ Billets and Sheet Bars... 7 0 Oto 7 5 0 Stsans Qunaile 11/- 
North Stafis. Forge 400 _ Sheets (20 W.G.) .. 1110 Otol2 0 0 Ueessnened.. 15/- 
” » Foundry.. 4 7 6. we Galv. Sheets, f.o.b. ea 1515 Oto15 17 6 Household .. 23/- to 30;- 
(8) Northampton— — re) oe - bn : a . Deasan— 
Foundry No. 3 4 0 Oto4 2 6 uate hs Best Ges — . 
°° Forge 314 0 we Tees : 90 0.. .. - Second.. .. 16/— to 16/3 
< aaets Bridge ond Tank Plates 817 6to 9 2 6 Household .. 23/- to 30/- 
(8) Derbyshire— Boiler Plates a8 @.. .. _ Foundry Coke oe me 25/- 
i a a oe ae —_ EIN aa id _____ | Saerrreno— Inland. 
ey les te te ts OO DC — Best Hand-picked Branch 40/- — 
’ NON-FERROUS METALS. Best Selected House Coal . 34/-to 35/- _ 
pg eg run ails: Barnsley Best Silkstone .. .. 30/-to 32/- - 
NO, oun ee o £8 —- 2 ° ‘ ; ™ he = 
No. 4 Forge ” = » Tin-plates, LC., 26 by 14 19/9 to 20/6 Derbyshire Best — vale pr more 
. *- o. +. ee +. = - ee o ouse .. “. =3/~ - — 
Basic so ae aw, ae (OO eee ee Block Tin (each) =e © ‘ La Nuts 26 /- to 28/- —_ 
” (three months) 290 0 6 ” »» rge Nuts .. 2 
(4) N.W. Coast— Copper (cash) ais 54 10 @ ee. » Small - 18/-o8i- an 
N. Lancs. and Cum.— » (three months) .. 55 00 (CO Yorkshire Hards ‘ re ol oy 
(417 6 (a) in Spanish Lead (cash) pe ed gs 2616 3 Derbyshire Hards ie “ 
Hematite Mixed Nos. 5 0 6(6) .. — s0 (three months) .. .. .. 27 2 ¢ Rough Slacks 2/-to am —_ 
ls 4 0 (e) wns Spelter (cash) pet eet hey oe eee 29 13 9 Nutty Slacks —_— 9 iy 
» (three months) nt ag Po, a £9 16 3 Smalls . “8 3/-to 6/- i 
i —— Blast- Sennene ( ‘oke (Inland) . 20/- to 25/- at ovens. 
ACTURED ager seer t Selected Ingots 61 5 0 ~ o | Ce. Sem —— 
MANUF Jopper, Bes lec ngo ) 
_— » Electrolytic = 61 7 6 | Canprer— (9) SOUTH WALES. 
Home. Export. » Strong Sheets ke eee Poke 88 0 0 Steam Coals : . vo 
£ s. d. 64 “ Tubes (Basis Price) Ib. .. .. 0 1 0} Best Smokeless Large 23/- to 24 
i i Second ,, o 22/- to 23/- 
BooTLanp— Brass Tubes (Basis Price) mM nc os 0 1h} a tad 
Crown Bare . ; £ 11 10 0 » Condenser . Ib... 912 pase oe 
Best aa on Lead, English Set lala ec uadiaee koi 28 7 6 Ordinary Dry Large .. 21/6 to 22/- 
pa eee ee 2615 0 Best Black Vein Large 33/3 to 22/9 
N.E. Coast— Spelter 29 12 Western Valley Largo... 22/- to 22/6 
Common Bars 12 6 0 — Alemial ) aie Best Bastern Valley Large 21/9 to 22/ 
uminium (per ton . 7 Das oe; 
Lancs.— Ordinary o 21/6 to 22, 
= ~- Best Steam Smalls 14/6 to 15/6 
Crown Bers .. .. .. 13 16 0.. — Ordinary ei 11/- to 14/- 
Second Quality Bers .. 1016 0 .. — FERRO ALLOYS. Washed Nuts .. 20/- to 27,6 
— a a a (All prices now nominal.) No. 3 Rhondda Large 29/- to 29.6 
“. Yorxs.— Tungsten Metal Powder - 1/20 per Ib. - * » Smalls : il onl 
Crown Bars 1210 0.. - Ferro Tungsten . 1/6 per Ib. No.3 20 Lamp +m eae oe 
Best Bars i310 0.. ~- Per Ton. Per Unit. e, . ae * 14/- to 14.6 
Hoops 1410 0.. _— Ferro Chrome, 4p.c.to6p.c.carbon .. £23 0 0 7/6 se <y Gaels .. © 
° Foundry Coke (export) 40/- to 50/- 
a Gp.c.toSp.c. .  .. £22 0 0 7/3 
MIDLANDS— 8 - Furnace Coke (export) .. .. .. .. «. 27/6 to 30/- 
- o ’ p.c.tol0p.c. ,, . £2017 O 6/6 
Crown Bars .. via B Oda — Sinai Patent Fuel ae we wi ae”. 26) oe eee 
” * pecially Refined .. ° : : 
Marked Bars (Staffs. ) - Mw @.. ~— ‘ , Pitwood (ex ship) .. .. .. .. «+ «. 27/6 to 28/- 
o »Max. 2p.c.carbon .. . £36 2 6 11/6 
Nut and Bolt Bars .- lk O Oteoll 5 0 . Swansea— 
Gas Tube Stri 1210 0 ~ » «a « a PO. Anthracite Coals : 
Yat. aoe ~ = > ow 0°90 pe. carbon . £400 178 —_ rag ee 
— »» carbon free 1/5d. per tb. Best Big Vein Large one japon 
Metallic ‘Chrosnium oe -. 3/3 perlb. aie ee A “a ~ 
anganese to: a. h : el es o* ee ee ee . ~ 23 /- 
STEEL. ew (per a) — _ for export Machine-made Cobbles “ «« os ive area 
(6) Home. (7)Export.| ,, Silicon, 45 p.c. to 50 p.c. . £11 7 6ecale 5/- per Nute Soy- to 
£ad Beans .. 44/- to 46/- 
£6. d. unit P 22/6 to 25/ 
(5) ScorLanp— s . 76 p.c. . £18 10 scale ¢/- per a 3 5/- 
Boiler Plates .. .. i = & ' unit Breaker Duff ha Me oA 
Ship Plater, Jin.andup 8 7 6 7 0 0| w Vanedium . 14/6 per Ib. Rubbly Cul of ‘ 
Sections .. . 207 ©... 6 5 0 » Molybdenum... . .. 65/1 perlb. Steam Coals : ens: to 8 
Steel Sheets, under ?/,,in. » Titanium Geanben teed) . . 0/11} per ib. Large :. ~~ one. 
tojin... . .12 5 Otol3 5 0 Nickel (per ton) ‘ . £170 a % to 12,6 
Sheets (Gal. G.) _ ° / : 3 im ro 
cots (Gal. Cor. 24B £16 0 Otol7 0 0| Cobalt 8/6 per Ib Cargo Through .. 17/6 to 19/6 


(1) Delivered. (2) Net Makers’ works. (8) f.0.t. Makers’ works, approximate. 

(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/- extra delivered England. 
coals are per ton at pit for inland and f.0.b. for export, and coke is per tan on rail at ovens and f.0.b. for export. 
(a) Delivered Glasgow. (6) Delivered Sheffield. (e) Delivered Birmingham. 


(5) Glasgow, Lanarkshire and Ayresbire. 
(8) Except where otherwise indicated, 
t Latest quotations available. 


(4) Delivered Sheffield. 
(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f.0.b 


* Open market price. Spocial price for pig iron producers, 19/- per ton at ovens. 
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French Engineering Notes. 


(From our Correspondent in Paris.) 
Trade Depression. 


Despite the efforts that are being made to repre- 
sent the industrial situation as only a little less satisfactory 
than the normal, there is no doubt that the iron, steel 
and engineering trades are becoming worse every week, 
and it is difficult to deny the existence of an increasing 
unemployment. The only reasonable ground for optimism 
is the probable duration of the crisis. The stabilisation 
of the franc for so long a time is satisfactory, and it is hoped 
that before long prices will recede to a normal level and 
prepare the way for a revival of trade. Unfortunately, 
the fall in living costs is so desperately slow as to have 
practically no effect upon the situation. Meanwhile, the 
position is becoming very difficult in all branches of in- 
dustry. It appears even to be causing some embarrass- 
ment to the Steel Cartel, for there have been rumours 
pointing to serious dissensions, which, however, are due 
merely to a feeling of discontent amongst German steel- 
makers at finding themselves confronted with a heavy 
surplus production at a time when the demand has fallen 
toaminimum., During the past few months the German 
steel output has been above the quota, and in December 
last exceeded it by 25 per cent., with the result that Ger- 
many has to pay a large amount to the common fund for 
partial distribution amongst those countries which did not 
reach their quotas. Meanwhile, official quotations for 
export are nominal, and makers are prepared to sell below 
those figures if they can do business. The Rail Union 
appears to be operating satisfactorily on the basis of a 
million tons of rails for export every year, the quotas being 
43 per cent. for Great Britain, 19-5 per cent, each for 
France and Germany, and 11 per cent. for Belgium, and 
7 per cent. for Luxemburg. There is an additional 4000 
tons for Czecho-Slovakia. The quota attributed to Great 
Britain includes the share of the United States, as rail- 
makers in the latter country are not permitted to take 
part officially in any trust operations. British railmakers 
also have a preference for business done with the Common 
wealth of Nations. 


Public Works. 


The Government has prepared the programme of 
public works which are to be carried out with a view of 
alleviating unemployment, and it is now being considered 
from the financial point of view. The Minister of Public 
Works explains that the principle underlying the pro- 
gramme is to reduce purchases abroad to a minimum, 
improve the balance of trade and increase the country’s 
means of production, and, so far as his own share of the 
programme is concerned, he aims at providing an ample 
and cheap supply of motive power and at facilitaing trans- 
port. At present, the country has to purchase 20 million 
tons of foreign coal a year, and the Minister hopes that, 
by effecting economies in coal getting, utilising the poorer 
qualities of coal to the best advantage, and increasing 
production, it will be possible, during the next seven years, 
to reduce the deficit from 20 millions to 12 million tons. 
It is also intended to push forward the electrification of 
railways, and in three years the total length of lines elec- 
trified may increased from 560 miles to 1450 miles. 
It is hoped to provide the funds necessary during the next 
five years to put the 27,000 miles of roads in a good state 
of repair. Again, efforts will be made to increase the 
shipping tonnage from 3,500,000 tons to 5,000,000 tons, 
which must be done to avoid the necessity of paying freight 
for the transport of French goods on foreign ships, and 
which will be aecomplished by means of loans to shipowners 
rate of interest 


at a low 


Shipbuilding. 


Under the new Tariff Bill, which will come up 
for debate shortly, the Government proposes to encourage 
the shipbuilding industry by allowing the temporary free 
importation of practically everything required ior the con- 
struction of ships to foreign orders. At present ship plates 
are the only materials that can be imported under those 
conditions. As, owing to their geographical position the 
shipyards are as far away from the plate mills as they 
possibly can be, the cost is generally too high to permit of 
builders competing for foreign orders, despite the pre- 
ferential rates accorded for their transport, and it is now 
found that, if the free importation of ship plates tends to 
bring down costs, shipbuilders are still unable to make 
headway when they have to pay heavy duties on steam 
turbines and other machinery. The industry will either 
continue to decline, or shipbuilders must be offered relief 
from prohibitive import duties. The prospect of ship- 
builders being able to import foreign machinery free of 
duty for the equipment of ships built for export, is arousing 
a strong protest from machinery makers, who affirm that 
their own industry will be seriously imperilled if they are 
not protected from the competition of foreign makers. 
They declare that the temporary free importation should 
be abandoned and replaced by the old system of bounties, 
whereby the shipbuilder received a premium on the tonnage 
exported, so that the State paid the difference between the 
prices of French and foreign machinery. The State, how- 
ever, is quite incapable of paying bounties, and, for the 
time being, the temporary free importation of machinery 
for ships built on foreign account appears to offer the only 
solution of the difficulty. 


The Steel Industry. 


In 1926 the production of pig iron in France was 
9,302,017 tons, as compared with 8,471,800 tons in the 
preceding year, and of steel 8,386,249 tons, as against 
7,415,072 tons. Following upon such a heavy production 
the present slump is causing serious alarm. In the Saar 
basin the costs have increased so heavily, as compared 
with those in Westphalia, that the situation of the coal, 
and iron and steel trades is declared to be critical. Iron- 
masters state that it can only be saved by a reduction 
in coal prices, railway rates and wages. In the Loire, 
steelmakers have petitioned Government for a reduction 
of the present charges which, they affirm, render it quite 
impossible to make headway in the present crisis. 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Speci fication. 


INTERNAL COMBUSTION ENGINES. 


263,250. October 13th, 1925.—Imrrovements mv INTERNAL 
ComsustTion Exorxe lenrrion, H. Widdop and Co., Ltd., 
of Invincible Works, Keighley, Yorks., and Herbert Widdop. 
of the same address. 

This specification describes an ignition device for an internal 
combustion engine in which a resistance coilisused. The sleev: 

A may be rotated within the outer cover B. The coil D is heated 


N° 263,250 

















with an electric current to the point of incandescence, to enable 
it to ignite the mixture of an internal combustion engine. After 
the engine has been started, however, the sleeve A is rotated, 
and the coil D is covered, so that the coil is protected against 
deterioration, the ignition of the charge being continued by the 
heated walls of the combustion chamber.— December 30th, 1926. 


263,449. September 8th, 1926.—Pistons, Norton Motors, 
Ltd., Bracebridge-street, Birmingham, and W. W. Moore. 

This invention is concerned with pistons, in which it is desired 
that the gudgeon pin should be free to rotate, while the pin is 
also free in the small end of the connecting-rod. The object 
is to prevent the pin moving endways and rubbing against the 
cylinder walls. The gudgeon pin A is a push-in fit in a trans- 
verse bore in the piston B, and is substantially less in length 
than the diameter of the piston. An internal groove C is 
machined in the bore near each end of sufficient width to receive 
the washer and ring, and the shoulder forming the outer end 
of each groove is slightly tapered or inclined, as shown in Fig. 4. 


N° 263,449 





Fig! 
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The washer—shown in Fig. 2—consists of a flat annular washer 
divided diametrically, and each half has opposed flats to permit 
it to be inserted into the groove C. The retaining ring—Fig. 3— 
consists of « ring of spring wire with the ends inturned as shown, 
so that they can be gripped by a tool for removal of the 
ring. In assembling the parts, the gudgeon-pin is pushed into 
place, the two halves of the washer are inserted into the groove, 
and the retaining ring is sprung into the groove outside the 
washer. The retaining ring bears against the inclined outer 
face of the groove so that it tends to be wedged against the washer 
and cannot be displaced by an axial movement of the gudgeon 
pin.—December 30th, 1926. 


TELEGRAPHS AND TELEPHONES. 


263,300. December 21st, 1925.—IMPROVEMENTS IN OR RELAT- 
ING TO CONDENSER TELEPHONES, Paul Gustavus Adolphus 
Helmuth Voigt, of “‘ Bowdon, Mount,” 121, Honor Oak 
Park, London, 8.E. 23. 

The principal characteristic of apeagnanes made according 
to this invention is that the movable electrodes are so flexibly 





mounted that the restoring forces due to such mounting are 
negligible compared with those due to the elasticity of a gas 
cushion at acoustic frequencies. Use is made of a heavy back 
electrode which may consist of a metal plate A, dam with 
felt B, and screwed to an insulating plate D. The other 
electrode consists of a piece of thin aluminium foil C, separated 
from the back electrode by a thin layer of air, which acts as a 
cushion, and to prevent short circuits a piece of dry silk cloth 
is usually inserted between the two. The mass of the foil 
together with the springiness of the gas layer produces a resonant 
system, but with thin foil and a thin cushioning layer, the reson 
ance frequency is well above 16,000 cycles per second. As the 
foil is not likely to be flat, the air cushion will not have a uniform 
thickness, and the system therefore has different resonant ire- 
quencies in different places, and no one frequency will predormi- 
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hats In order to make the foil lie closer to the back electrode 
and increase the capacity, it is preferred to curve it slightly 
The back plate is surrounded with insulating material F, to 
which the foil is stuck, and to prevent interference the whole 
microphone is surrounded by a screening case G. A battery 
connected across the electrodes helps to maintain silent working 
The change in capacity may be converted into electrical varia 
tions with high-frequency currents by changing the wave length» 
of a tuned circuit which is coupled to an oscillating circuit, thereby 
altering the amplitude of the currents in either circuit. One 
electrode A is connected to the polarising battery H, which may 
be the anode battery of the valve. The other electrode C i 
connected to the grid K of the first valve, and is maintained 
slightly negative by means of the battery L and grid leak M 
December 30th, 1926. 


TRANSMISSION OF POWER. 

263,458. September 3rd, 1926.—BaLt Bearines, The Auto 
Machinery Company, Ltd., and B. Needham, Hood-street, 
Coventry. 

This ball bearing is claimed to be exceptionally narrow, for the 
load which it will carry, and also to the capable of sustaining 
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end thrust. It has two rows of balls, which are spaced so closely 
axially, that the balls belonging to one race overlap those of 
the other race. The two sets are positioned by one cage. The 
races are also arranged in conical formation, as shown by the 
dotted lines. — December 30th, 1926. 


MINING MACHINERY. 
262,998. March 6th, 1926.—Rock Dritis, Holman Brothers, 
Iad., A. T. Holman, and P. M. Holman, Camborne, Corn- 


wall. 
In the operation of this rock drill compressed air enters the 
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inlet A and passes over the valve—in the position illustrated— 
to tho left-hand end of the cylinder through the passage B. 
Air is also admitted through the passage C to the upper surface 
of the valve D, and retains it in its closed position. As the piston 
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travels to the right, the back pressure, which would otherwise 
be produced in the right-hand end of the cylinder, is released 
through the ports E and F, and the exhaust port G, until the 
port E is closed. When the piston covers the port E it simul- 
taneously, or practically simultaneously, opens the exbaust 
port G, thereby reducing the pressure on the top of the valve 

by the sudden rush of air through the free release port G. 
Further travel of the piston to the right compresses air through 
the port J beneath the valve H, and lifts the la ter, whereby 
admission of air to the passages B and C is cut off and air is 
admitted through the port J to the right-hand face of the piston, 
and also through the port K to the upper surface of the valve 
controlling the ports E and F. This valve then closes down 
over those ports and the piston commences to move to the left, 
whereupon pressure from the left-hand end of the cylinder is 
released through ports M and N until the port M is closed and 
the port G opened. The pressure is then suddenly released 
from the right-hand end of the cylinder, and compression taking 
place through the passage, reseats the valve H in its lewr 
position, and the cycle of operations is repeated.— December 23rd, 
1926. 


MISCELLANEOUS. 


263,058. July 31st, 1926.—THERMO- 
static Controt VALVvEs, W. 
B. Dale, R. A. Hopkinson 
and Hopkinsons, Ltd., Britannia 
Works, Huddersfield. 
The operation of this 
is as follows:—Upon a fall 
temperature of the medium being 
heated by the steam or other 
fluid passing through the valve 
A, the volatile liquid in the 
thermostat bulb B, which is in- 
serted in the medium being 
heated, will cool and the vapour 
preasure fall. The diaphragm C 
will then be raised by the spring 
D and the aperture E uncovered. 
The steam or other fluid at the 
inlet side of the valve A _ will 
then gain access to the cylin- 
der F, and by reason of the 
difference in areas between the 
piston G and valve A the latter 
will be opened or further opened. 
If the temperature of the heated 
medium rises, the aperture E 
will be closed by the pilot valve 
H, the pressure acting on the 
piston G will fall, owing to leakage 
past the piston, and the valve 
A will be closed, thus reducing th« 
amount of heat being conveyed to 
the medium.— December 23rd, 1926 
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263,411. September 22nd, 1925.—ImprovemEeNtTs my Dia- 
PRRAGMS, Standard Telephones and Cables, Lid., of Con- 
naught House, Aldwych, London, W.C. 2. 

One object of this invention is to provide a diaphragm 
which is very readily responsive to sound waves or other forces 
applied thereto. The diaphragm A has a flat annular edge 
portion B adapted to be held in the usual way between gaskets 
in the sound box casing, part of which is shown at C. Within 
this annular flat portion is a zone D which is provided with 
corrugations disposed tangentially to the cirele E, concentric 
with the edge of the diaphragm. The area within the tangenti- 
ally corrugated zone D is stiffened by a concentric corrugation 
F, to the ridge of which aré fastened the arms of the spider G 
connecting the diaphragm to the stylus bar H. In the con- 


struction illustrated there is a flat portion or zone K left between 
the tangentially corrugated portion D and the concentrically 
corrugated portion F. The tendency of the tangential corruga- 
tions to move, when the diaphragm is vibrated, from the tan- 
gential towards the radial position, is caleulated to produce a 
slight turning movement of the central stiffened portion of the 
diaphragm, and to take account of this the stylus bar H is con- 
nected with the diaphragm spider G so as to permit of a turning 
movement between the two parts. The end L of the stylus 
bar may be bifureated as shown, and the two arms of the fork 
notched on their outer sides to engage with the edge of the 
cireular opening M in the centre of the spider.— December 22nd, 
1926. : 








Cueapr Power.—From Ruston and Hornsby, Ltd., of Lincoln, 
we have received a very interesting little booklet on “* Cheapest 
Electricity and How to Obtain It.” It contains many forcible 
arguments in favour of the small power plant and against the 
super power station, which is believed by some to be the only 
means of supplying this country with cheap power. Figures 
given in the booklet indicate, however, that the power user can 
generate his own current more. cheaply than he can purchase 
it from an outside source, and that the advantages claimed for 
the Government's electricity supply scheme are based on fallacies. 
Users of power who may be in doubt as to whether it is advisable 
to generate their own current or purchase it from a supply unde- 
taking will find much in this publication which should enable 
them to settle the question. In order that the figures given 
in the book may be accepted as reliable evidence, all the costs 
have been obtained under normal working conditions, with the 
usual load factors met with in various works, and power users 
are recommended to compare their present costs with figures 
guaranteed to users of po ro Ruston oil engines. 





Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this col » are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesda 
of the week pr ing the meeting In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 








TO-DAY. 

Digset Encive Users Assocration.—Caxton Hall, West- 
minster, London, 8.W.1. “The Repair of a Diesel Engine 
Crank Shaft at the Elander-road Power House of the Karachi 
Electric Supply Corporation,” by Messrs. Handcock and Dykes. 
Discussion on “* Comp Air Receivers and Pro Regu- 
lations under the Factories (No. 2) Bill,” and “ Heavy Oil 
Engine Working Costs, 1925-26."" 3 p.m. 

INSTITUTION OF LOCOMOTIVE ENGINEERS : NorTH-EASTERN 
Centre.—Hotel Metropole, Leeds. Paper, ““The Working 
of Light Traffic on Railways and the ‘ Sentinel’ Engine,” by 
Mr. J. W. Beaumont. 7 p.m. 

INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s Gate, 
Westminster, London, S.W. 1. Informal meeting. Discussion 
on “ Engineering Salesmanship,” introduced by Mr. W. Reavell. 
7 p.m, 

Junior InstiruTion oF ENGrinerers.—39, Victoria-street 
London, 8.W. 1. Paper, “* The Theory of the Gyroscopic Com 
pass,” by Mr. P. R. Jackson. 7.30 p.m. 

ENGINEERS.—-Queen’s Hotel, 
by Mr. J. W. Shuttle- 


KEIGHLEY ASSOCIATION OF 
Keighley. Lecture, ‘* Wild Cumbria,” 
worth. 7.30 p.m. 
or Great Brirarx.—2l, Albemarle- 
““ Wireless Transmission and the Upper 
9 p.m, 


Royat Lnstirution 
street, London, W. 1. 
Atmosphere,” by Professor E. V. Appleton. 


SATURDAY, FEBRUARY 5rua. 


InstiruTe or Brirish FouNpRYMEN : LANCASHIRE Brancu. 
—Grand Hotel, Aytoun-street, Manchester. Lecture, “ Early 
History of the Institute.” 4 p.m. Followed by the annual 
dinner at 6 for 6.30 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS : WeEsTERN CENTRE. 

-Law Courts, Cardiff. Paper, “ Maintenance in the United 
States,” by Mr. J. Younger. 6.30 p.m. 


KEIGHLEY ASSOCIATION OF ENGINEERS. 
tion gasworks at Thwaites. 2.45 p.m. 


MONDAY, FEBRUARY 7rs. 


BrapFrorp ENGINEERING Socrety.—Technical College, Brad- 
ford. Lecture, ‘‘ The Electric Driving of Textile Machinery,” 
by Messrs. R. H. Friend and A. Brier. 7.30 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS : WesTERN CENTRE. 
—Merchant Venturers’ Technical College, Bristol. Paper, 
“‘Supercharging of Aircraft and Motor Vehicle Engines,” by 
Mr. A. H. R. Fedden. 6.45 p.m. 


Roya. Instirvution Great Brrraiww.—21, 
street, London, W. |. 5 p.m. 


Visit to the Corpora. 


or Albemarle- 
General meeting. 
-Geological Society’s Rooms, Bur- 
Presidential address 


Society or ENGINEERS. 
lington House, Piccadilly, London, W. 1. 
by Mr. D. C. Fidler. 5.30 p.m. 

Surveyors’ IxstiruTion. 
8.W. 1. Paper, “The Garden Squares of London,” 
F. W. Hunt. 8 p.m. 

TUESDAY, FEBRUARY 8rua. 
ENGINEERS. —-85-88, The Minories, 

Paper, “‘ Feed-water Circuits for 

6.30 p.m. 


12, Great George-street, London, 
by Mr. 


INSTITUTE OF MARINE 
Tower Hill, London, F. 1. 
Marine Installations,’ by Mr. J. G. Weir. 

INSTITUTION OF AUTOMOBILE ENGINEERS : COVENTRY CENTRE. 

Broadgate Café, Coventry. Paper, “The Supercharging 
of Aircraft and Motor Vehicle Engines,” by Mr. A. H. R. Fedden. 
7 p-m. 

INstTiTUTION OF ELectricaL ENGINEERS: Scorrisnu CENTRE. 
—Mc Lellan Galleries, 270, Sauchiehall-street, Glasgow. Faraday 
Lecture, “* What is Electricity ? "’ by Professor W. M. Thornton. 
7.30 p.m. 

INSTITUTION OF PETROLEUM TECHNOLOGISTS. ——Royal Society 
of Arts, John-street, Adelphi, London, W.C.2. Paper, “ The 
Production of Oil from Coal: An Account of the Work of the 
Fuel Research Station,’ by Dr. C. H. Lander. 5.30 p.m. 

Nortsa-East Coast INstirution or ENGINEERS AND Surp- 
BUILDERS: MrippLesproves Brancu.—Cleveland Scientific 
and Technical Institution, Gorporation-road, Middlesbrough. 
“Some Notes on Naval Architecture,’ by Mr. O. Hirst. 7.30 
p.m. 

SHEFFIELD METALLURGICAL ASSOCIATION. 
Sheffield. Paper, “ Valve Steels,” by Mr. 
7.30 p.m. 


198, West-street, 
Pr. B. Henshaw. 


WEDNESDAY, FEBRUARY 9rua. 

Borovucu Potytecsnic Instrrvute.-Borough-road, London, 
S.E. 1. Annual prize distribution. 7.30 p.m. 

INsTITUTION oF ExecrricaL Enorveers: SourH MIpLanp 
CentTre.—Birmingham and Midland Institute, Paradise-street, 
Birmingham. Annual joint meeting with the local branches 
of the Institutions of Civil and Mechanical Engineers. Faraday 
lecture, ‘“* What is Electricity ?*’ by Professor W. M. Thornton. 
7 p.m. 

INSTITUTION OF ENGINEERS-IN-CHARGE. 
Bride-lane, Fleet -street, London, E.C. 4. 
Oil Engines for Private Installations,” 
7.30 p.m. 


-St. Bride Institute, 
Paper, “ The Use of 
by Mr. A. W. Wyatt. 


INSTITUTION OF HEATING AND VENTILATING ENGINEERS.— 
Holborn Restaurant, London, W.C. 1. Annual general meeting. 
Presidential address by Mr. J. L. Musgrave. Paper, ‘‘ The 
Effect of Weather Conditions upon the Heat Requirements of a 
House,” by Dr. Margaret Fishenden. 2.30 p:m. 

INsTITUTION OF WELDING ENGINEERS.—Milton Hall, Deans- 
gate, Manchester. Paper, “ The Welding of Cast Iron,’’ by Mr. 
P. L. Roberts. 7 p.m. 

RoyaLt Society or Arts, John-street, Adelphi, London, 
W.C. 2. “The Romance of the Organic Chemical. Industry,” 
by Dr. E. F. Armstrong. 8 p.m. 


THURSDAY, FEBRUARY 10ra. 

InstITUTE oF Metats : Lonpow Locat Sectrion.—Society of 
Motor Manufacturers and Traders, 83, Pall Mall, London, 8.W. 1. 
Joint meeting with the Electroplaters’ and Depositors’ Technical 
Society. ‘‘ Nickel Coatings—Methods of Production,” by Mr. 
W. R. Barclay. 7.30 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Midland Hotel, 
Derby. Derby Graduates’ annual dinner and smoking concert. 
7.15 p.m. 

INstITUTION OF ELectrricaL Enoiveers.—Hotel Cecil, Strand, 
London, W.C. 2. Annual dinner, 7.15 for 7.45 p.m. 

Royat Instirution or Great Bariratn.—2l, Albemarle- 
street, London, W.1. ‘* Acoustical Problems,’ by Sir William 
Bragg. 5.15 p.m. 





FRIDAY, FEBRUARY I\Irs. 


ELecTROMOBILE AssocraTION.—Royal Society of Arts, John. 
street, Adelphi, London, W.C. 2. Informal meeting. Discus. 
sion on “The Use of Storage Battery Type Electromobiles,”’ 
to be opened by Mr. J.C. Elvy. 7 p.m. 


InstrruTe oF Merats : Suerrieip Locat Secrion.—Applied 
Science Department of the University, St. , 


George’s-square, 
Sheffield. “ Bronze,” by Mr. R. T. Rolfe. 7.30 p.m. 


InstiruTE oF Metats: Swansea Loca, Secrion.—Metal. 
lurgical Department of the University, Singleton Park, Swansea. 
“The Design of Annealing Furnaces,” by Mr. J. 8. Caswell. 
7.15 p.m, 

InstiruTion oF Evecrrican Enoineers: Sours Mrprtanp 
Srupents’ Secrion.—Visit to the Witton destructor works. 
7.15 p.m. 

Justor Instrrution oF EnNorveers.—39, Victoria-street, 
London, 8.W. 1. Honorary members’ lecture, ‘‘ The Physiology 
of Work under High Air Temperature Conditions,” by Professor 
K. Neville Moss. 7.30 p.m. 

Nortu-East INstirvTion oF ENGINEERS AND SHIPBUILDERs. 
~-Literary and Philosophical Society's Rooms, Newcastle-upon- 
Tyne. “ Psychology as an Aid to Efficiency and Economy in 
Industry,” by Professor F. Smith. 6 p.m. 

or Great Brirary. 
* Old Hampton Court Palace Keveale:, 
9 p.m. 


21, Albemarle. 


Roya Instrrutrion 
street, London, W. 1. 
by Mr. Ernest Law. 


MONDAY, FEBRUARY 

Instirote or Metats: Scottisn Locat Sectrion.—lInstitu- 
tion of Engineers and Shipbuilders, 39, Elmbank-crescent, 
Glasgow. ‘* Notes on Aluminium Alloys,” by Mr. D. R. Tullis. 
7.30 p.m, 

Roya Soctety or Arts.—14, John-street, Adelphi, London, 
W.C.2. Cantor Lecture, “ Photo-elastic Measurements of 
Stress Distribution,” by Professor E.G. Coker. 8 p.m. 

TUESDAY, FEBRUARY 15r#. 

InstTiTUuTs OF British FouNDRYMEN : LANCAsHIRE BRANCH, 
Burney Section.—Municipal College, Ormerod-road, Burnley. 
Paper, “ Strickle Moulding from the Spindle,” by Mr. L. Wharton. 
7.15 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS : WOLVERHAMPTON 
CENTRE.—Engineering and Scientific Club, Queen-street, Wol- 
verhampton. Paper, ** The Supercharging of Aircraft and Motor 
Vehicle Engines,”’ by Mr. A. H. R. Fedden. 7.30 p.m. 


FEBRUARY 
UNITED 
London, 


lé4rn. 


WEDNESDAY, 16TH. 

CHAMBER OF SHIPPING OF THE 
Victoria, Northumberland-avenue, 
Dinner. 6.30 for 7 p.m. 

Roya -Soctety or Arts.—John-street, Adelphi, London, 
W.C. 2. “Some Studies in Connection with the Manufacture 
of Electric Lamps and Thermionic Valves,”’ by Mr. C. C. Pater- 
son. 8p.m. 


Hotel 
Annual 


KiInepom. 
Ww.c, 2. 


THURSDAY, FEBRUARY lI7rn. 

CHAMBER OF SatprIne or THE Untrep Kinopom.— Leather 
sellers’ Hall, St. Helen’s-place, London, E.C. 3. Fiftieth annual 
meeting. 

FRIDAY, FEBRUARY 18ru. 
or Locomotive ENarerers.—-The 
Annual dinner. 


Envgineers’ 
6.30 for 


INSTITUTION 
Club, Coventry-street, London, W. 1. 
7 p.m. 

FRIDAY, FEBRUARY 25ra. 
BIRMINGHAM 
Birmingham. 


AND Dts 
Annual 


INstTiruTION oF Crvit, ENGINEERS : 
Trict AssoctraTion.—Grand Hotel, 
dinner. 6.30 for 7 p.m. 








CONTRACTS. 


Davipson anv Co., Ltd., of Belfast, have received from the 
Durban Navigation Collieries of South Africa an order to supply 


one of the most powerful mine fans yet constructed. It is to 
be capable of dealing with 700,000 cubic feet of air per minute 
against a resistance of Jin. of water gauge, and it will require a 
steam engine of 1200 horse-power to drive it. 

Saxry anp Farmer (India), Ltd., of Calcutta, a company 
which is associated with the Westinghouse Brake and Saxby 
Signal Company, Ltd., of London and Chippenham, has been 
given the contract for the supply of Westinghouse semi-auto- 
matic daylight signals, and A.C, track circuiting over approxi- 
mately three miles of double track, between Churchgate and 
Grant-road, on the Bombay, Baroda and Central India Railway, 
the control apparatus for these signals being arranged in four 
cabins. 

Sremens Brotuers anv Co., Ltd., of Woolwich, announce 
that the following are among the telephone exchanges completed 
by them during 1926 :—Automatic : Chesterfield ; Edinburgh 
area, four exchanges; East Hartlepool; West Hartlepool ; 
Morriston; Stavely; Albion and Newmarket, Australia ; 
Winnipeg West, Canada; Stratford, New Zealand; Cairo ; 
Port Elizabeth extension, South Africa; Baku, Russia; also 
extensions to Grimsby, Swansea and Sketty. Manual: Bexley 
Heath ; Camberley; Dumfries; Popesgrove; Seven Kings ; 
Shipley ; and Southend. 

Raneomes AND Rapier, Ltd., of Ipswich, and 32, Victoria- 
street, Westminster, London, 8.W. 1, have recently secured orders 
for a Ransomes-Rapier-Marion (‘* R.-R.-M.”’) steam dragline 
excavator for the Punjab Government, Irrigation Branch ; and 
for a “ R.-.R.-M ”’ full electric voltage controlled shovel dragline 
grabbing excavator for the Punjab Government, Hydro-electric 
Circle. These machines are the first British-built Marion exca- 
vators ordered for India. The same firm has also recently re- 
ceived orders for dragline excavators for New Zealand, Australia, 
and South Africa, and for a steam shove! for quarries in 
Yorkshire. 

Henry Soon, Ltd., of Manchester, have received from the 
Bristol Docks Committee an order for machinery in connection 
with an important extension scheme which it is earrying out, 
with the object of improving the grain-handling facilities at 
Avonmouth docks. The order includes (a) the machinery equip- 
ment of the new transit granary No. 3, built in connection with 
the Fastern Arm Extension to the Royal Edward Dock, of 
No. 4 granary, and of the sheds and galleries connecting up to 
those granaries ; (b) alterations to existing conveying and elevat- 
ing machinery in Nos. | and 2 granaries, to raise the capacity 
from 100 to 170 tons per hour ; and (c) the contract also includes 
the installation of four receiving conveyor bands, approximately 
1600ft. long, at the Eastern Arm Extension. The approximate 
total length of the new conveyors which are to be installed will be 
about 3 miles. 








INsTITUTION oF MecHaNIcAL ENGINEERS: Erratum.—In 
our report of the discussion on Professor Mellanby and Pro- 
fessor Kerr's paper in last week's issue, it was made to pppesr 
that the pressure to be gp ream for the new Bradford high- 
pressure set will be 11,000 Ib. per square inch. This figure was 
misprinted for 1100 Ib. 








